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The Wolfram, Molybdenite, and Bismotk Mines
OF
BAMFORD,
N O R T H  Q U E E N S L A N D .
By L. C. B a l l , B . E., Assistant Government Geologist.
INTRODUCTION.
Bamford, the oldest of the rare metal producing centres of 
Queensland, is situated on a small tributary of Emu Creek, in 
the valley of the Walsh. It is 1% miles north-north-west of 
Petford, a railway station on the Chillagoe railway, 97 miles 
from the port of Cairns, and 1,577 ft. in elevation .above the sea
L o c a l i t y  M a p .
8(as determined by the Railway engineers). Bamford Hill, on 
which most of the claims are located, rises to a height of 2,100 ft. 
(by aneroid) and directly overlooks the township, its summit 
being but one mile away to the north-north-west.
That wolfram occurred on Bamford Hill was well known 
to the early tin and lead miners of Lappa Lappa, but we are 
without reliable information as to when the first shipments were 
made. Mr. Rollinson informed me that in 1893 or 1894 he sold 
28 tons of wolfram at £12 per ton, but Mr. W. Freeman, who 
shipped 5 tons to Sydney in 1896, is usually credited with being 
the prospector of the field. Large leases were surveyed in 1898 ; 
but a proposal to erect a stamp battery did not eventuate, and 
the field remained very quiet until 1903, when three hotels and 
a store sprang up and new miners tn the number of over a 
hundred set to work. During the following year there were 
between 200 and 300 men in the locality, and the township had 
Λ greater population than Wolfram Camp. In 1905, however, 
with the exhaustion of the rich alluvial, a decline set in, and 
1906 saw less than 100 men employed. The gradual falling off 
continued, and in June 1912 the estimated number of working 
miners was but 40, the total population of the township being 
then 167 souls. A few of the miners had homes in the township,
Photo. 1.— Bamford
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9but some preferred to camp on their claims and save a daily 
climb thereto. The business places comprised a hotel (the last of 
the three), a butcher’s shop, and a general store.
An exact statement of the total mineral production of Barn- 
ford cannot be advanced, for the reason that during the earlier 
years no returns were made. The best that can be done under 
the circumstances is to accept the incomplete figures culled from 
various sources and scattered through the following pages. These, 
summed,, give a minimum total production of 1,581 tons of 
wolfram, δΟ1/^ tons of molybdenite, Vox/2 tons of bismuth, and 
5y2 tons of bismuth-wolf ram concentrates.
The mining industry of Bamford was at a very low ebb when 
the place was visited by me in June, 1912. This condition of 
affairs had been brought about primarily by the exhaustion of the 
rich surface shoad deposits, commonly misnamed “ alluvial” ; but 
contributory causes were the gradual impoverishment of the pipes 
in the deeper ground and the increasing cost of mining the ore 
therein. The locking up of the greater part of the wolfram­
bearing ground in leases held by a few men is regarded by many 
as a factor of some weight affecting the present stagnation. It 
is now plain that to greatly augment the output of concentrates 
and prolong the life of the field a revolution in the methods of 
mining and treatment will have to be brought about. Instead of 
‘ ‘ following the metal”  showing in the pipes and more than 
likely narrowly missing bonanzas, some system of prospecting 
the whole of the contact formation will have to be thought out, 
and a scheme to exploit not only the richest pipes but much of 
the surrounding ore-bearing silicified country now left standing 
must be dévised. Needless to say, steam hauling and pumping 
plant, replacing the present windlass and whip, will help to allow 
of lower-grade ore being attacked, and the erection of modern 
milling machinery on the field would at once convert most of the 
present mullock tips and many a poor face into payable ore.
I have to express my thanks for the. facilities afforded me 
by the claim holders, lessees, and tributers of Bamford to inspect 
their workings. Messrs. R. E. Gouge, W. Dangaard, and A. 
Quill placed me under further obligations by providing me with 
statements of output of many other holdings than their own, 
these being of particular value in the absence of official records.
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GEOLOGY.
In the light of the advances made since the beginning of this 
century in our conception of the conditions under which igneous 
intrusions take place1 and the results following on these intru­
sions, including magmatic differentiation, the geology of Bamford 
can be described in comparatively simple terms.
A t some period subsequent to the earliest part of the Permo- 
Carboniferous epoch, the great series o f porphyries that forms 
the Featherbed Range was intruded by an acid magma, cooling 
as normal biotite granite ; and as inliers of this plutonic rock have 
been revealed by denudation at many places over a wide area, 
it is not unlikely that the individual intrusions were in the 
nature of laccolites— wide spreading mushroom-shaped stocks 
connected with the interior zone of fusion by relatively small 
necks. The magma in contact with the porphyry crystallised 
without appreciable differentiation; but the cooling was rapid 
and shrinkage sufficed to develop well-marked jointing that later 
played an important part in the formation o f the ore-deposits. 
The slow crystallisation of the main mass was accompanied by the 
expulsion of the more mobile constituents, otherwise known as 
mineralisers,2 of which, after water, the chief were various 
fluorides, chlorides, borates, tungstates, &c. These collected under 
high pressure in the open joints of the overlying contact zone, 
and thence gradually penetrated the cool granite; being at an 
elevated temperature and in a state of extreme ionisation, they 
had a most destructive action on the silicates of the rock, which 
within the range of their activities was changed to quartz-rock 
and greisen containing greater or less quantities of bismuth, 
molybdenite, and wolfram. The chief repositories of these 
minerals are however the quartz pipes, which are perhaps the 
most puzzling features of the wolfram fields. I doubt if they 
can be explained as replacement deposits o f any variety, and as
1 The subject is fully discussed in the latest text books, among which 
may be mentioned :— The Natural History of igneous Rocks, Alfred Harker, 
1909 ; Igneous Rocks, Joseph P. Iddings, 1909 ; Igneous Rocks and their 
Origin, R. A. Daly, 1914. Another work, by Mr. E. C. Andrews, of the 
Geological Survey of New South Wales, on “  The Geology of the New 
England Plateau, with special reference to the granites of Northern New 
England,”  should also be cited*as of more than local interest.
2 Harker’s “ Natural History of Igneous Rocks,”  pp. 286-7.
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an alternative venture to suggest magmatic gas stoping with 
change from crystalline granite to colloidal silica, subsequently 
solidifying as crystalline quartz.
Knowing full well the advantages offered by the wolfram 
deposits o f North Queensland as a field of research, I am seized 
of the shortcomings of the present work as an exposition of the 
geological facts. Possibly too great an area of country was 
traversed during the season, that at Bamford being but a small 
fraction o f the whole. Then again, my opportunities to person­
ally examine the occurrence of the metallic minerals were not 
at Bamford all that could be desired, as it happened that during 
my visit most of the working faces were 4 4 off the metal.9 * Lastly, 
for various reasons an inordinate length of time has been allowed 
to lapse between the field work and the writing of the report.
The literature dealing with Bamford is by no means 
voluminous. We have first of all in the 44 Queensland Govern­
ment Mining Journal”  the reports of the various gold Wardens 
and the Inspectors o f Mines, in particular Mr. S. H. Horsley; 
the annual reports of the Department of Mines; a short report 
by Mr. W . E. Cameron, B.A., Assistant Government Geologist, 
on “  W olfram and Molybdenite Mining in Queensland”  (G.S.Q. 
Publication No. 188) ; brief notes by Mr. B. Dunstan, F.G.S., 
then Acting Government Geologist, on 4 4 Wolfram in Queens­
land”  (appearing in the A.R.D. Mines for 1904 and later in the 
“ Q.G.M. Journal”  for August, 1905); and lastly the writer’s 
résumé of field studies on “ Pare Metal Mining in Queensland”  
that appeared in the 44 Q.G.M. Journal ”  of January, 1913.
Porphyry.
The oldest rocks of the district are the massive porphyry 
lavas and tuffs that are so widely distributed and bulk so largely 
in the scenery of the Hprberton and Chillagoe mineral fields, 
occurring in the Silver Valley,1 near the Dividing Bange, 
stretching out from Mount Mulligan towards O.K., and persisting 
from W olfram Camp to Bamford and to Koorboora, so forming 
the major part of the Featherbed Range. There is every reason 
to believe them contemporaneous with the massive porphyries of 
the Newcastle Range on the Etheridge mineral field, and they 
are considered to be of lower Permo-Carboniferous age, but they 
may possibly belong to the Carboniferous.
1 Monograph on the Geology and Mining Features of Silver Valley» 
Herberton, N.Q., Part I., p. 10. By James Stirling, late Government
Geologist of Victoria.
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The porphyries are remarkably free from jointing, and to 
that we must attribute their complete want of ore-bodies at this 
centre. For the same reason they must have served effectively to 
dam back the rising metalliferous magmatic solutions over a wide 
area, the channels of escape being mostly limited to the crest 
or cupola of the laccolith, now of course denuded; but the 
patches of pegmatite in the porphyry, several feet out from the 
contact, on Rocky Creek towards the northern end of the Bam- 
ford workings, tells us that the vapours must have searched out 
some joints lower down the slope.
The stanniferous deposits in the porphyries o f Lappa Lappa, 
some miles to the west of Bamford, may be cited as occupying 
such vents above a still hidden laccolite.
Typically, the Bamford porphyry has a bluish crypto­
crystalline felsitic base with sporadic phenocrysts of quartz 
(averaging 1/10 in. in diameter) and felspar (averaging 1/5 in. 
in diameter), both pink orthoclase and creamy plagioclase, the 
latter with polysynthetic twinning, being present. The rock at 
the Tank on Emu Creek gorge has the appearance of an indu­
rated tuff, and the aspect of a polished surface of a specimen from 
near the contact on the Northern United is also distinctly clastic. 
The porphyry of the hills in the vicinity of the Bamford mines 
weathers nearly always into small kernels dark in colour and 
rough from the exposed quartz phenocrysts. The derived soil is 
mostly reddish and it supports a characteristic ironbark forest 
vegetation.
The porphyry o f the Dover Castle differs slightly in its finer 
grain and in having its phenocrysts corroded. Again that on 
Lappa Hill to the north of Lappa Junction is a fine-grained 
greenish quartz-felspar porphyiy with well-marked fluxion 
structure.
Granite.
The Bamford granite massif has an extreme length from 
north to south of nine miles and a maximum width of five miles. 
In two places it contracts to less than a mile. It is thus three 
lobed, but is otherwise most unsymmetrical in plan.
A t the nodes we are quite close to the original upper sur­
face o f the massif as illustrated in the sections taken from the 
map and the attached diagram.
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Though the crop of the contact between the granite and the 
overlying porphyry can usually be defined without much trouble 
it is nowhere very well exposed; and even in Rocky Creek at
F ia . 1.— T h e  G r a n it e  A r e a  o f  B a m f o r d . (Shaded.)
the northern end of the field where the workings come down 
on to and cross the contact exact observations are not possible 
because of the decomposition of the country on either side. 
Further, a satisfactory delimitation of the crystalline granular 
rocks below Lappa Junction Railway Station was not found 
feasible in the available time. In the valley at Petford we have 
intrusive biotite granite and on the Feather-bed Plateau to the 
west of Lappa Junction we have the volcanic porphyries, but
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on the flanks of the range between the two there is developed a 
most complex set of rocks, remaining to be investigated.
Neglecting all islands or outliers of porphyry the main 
contact line has a length of 35 miles. The lowest exposed points 
of the contact are on Emu Creek and its tributary Rocky Creek, 
the highest being on the Razor Edge, a spur of the Featherbed 
Range. In the productive part of the field the contact plane 
commonly dips at an angle of about 45° away from the granite 
area, but in one case it has been found to turn over in depth, and 
we may have in this an indication of the laccolitic form.
As a rule, the granite appears to have had no action on the 
overlying porphyry.
The unaltered more plutonic granite exhibits exfoliation on 
a huge scale, whole hillsides being formed of domed monolithic 
masses of the rock. Small kernels, on the other hand, are seldom 
seen. On account of its granular texture the rock submits 
readily to decomposition to a white sandy soil, and subsequent 
denudation is rapid. Hence the granite area is one of low eleva­
tion in contradistinction to the older fine-grained porphyries, 
which are simply gapped or gorged by stream action where the
Photo. 2.— B amford and the Valley of Emu Creek from the 
A daval
granites open out into wide-spreading valleys. As an instance, 
compare the Emu Creek Gorge and the valley above. Wherever 
the granite forms rising ground we may safely assume that the 
protective capping of porphyry has been but lately removed.
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Such is the ease on Bamford Hill, which quite recently, geologi­
cally speaking, must have been covered by an arch of porphyry 
springing from the Razor Edge on one side and from the Gorge 
Hills on the other. Remnants of this arch are to be seen on 
Bamford Hill itself, on Sunny Corner Hill, and on several hills 
between the Razor Edge and Bamford township.
F i g . 2 .— S k e t c h  S e c t i o n  t h r o u g h  B a m f o r d .
P o r p h y r y  a n d  altered sedimentariee— L in e d . G ran ite— H atched.
At a distance from the porphyry the granite has a granular 
fabric, but, along Oaky and Rocky Creeks on the eastern side of 
the massif, it exhibits a porphyritic habit, and in the contact 
zone graphic and pegmatitic structures may be observed.
As to the component minerals, quartz is of course predomi­
nant, usually in the granular state without any tendency to 
idiomorphism. Orthoclase is always abundant and the multiple 
twinning of plagioclase may usually be recognised by means of 
a pocket lens, the presence of soda-lime felspar being also 
indicated by the strings of calcite in the decomposed rocks and 
by the scheelite in the oxidised parts of the ore-bodies. Biotite is 
sometimes scarce but never absent, though somè öf it may have 
been altered to a chloritic material·. In three cases also wolfram 
was recognised as apparently a primary constituent of the 
granite, but all these, be it noted, were within the contact zone. 
It was first found distributed along defined lines crossing rather 
than following the jointing o f the porphyritic granite of the Two 
Jacks, and that without any apparent textural variation in the 
rock itself. Next it was found in unaltered biotite granite on the 
Ballarat, This case seems worthy of further description and is 
illustrated herewith. · The quartz felspar and mica are quite 
unaltered and it will be observed that the rock has a granular 
structure, the wolfram occurring in actual contact with and
1 6
Fig . 3.— W o l f k a m  i n  G r a n i t e , X 4, B a l l a r a t .
Blade— W olfram . Limed— Biotite. Grey— Orlhoclase. White— Quartz.
penetrating both quartz and felspar. Lastly, wolfram was found 
near the Dane’s shaft on the Northern United, where, however, 
the granite has a proneness to assume the graphic structure.
Greisen.
Greisen results from the action of various mineralisers upon 
granite. At Bamford, we have all stages between slightly 
greisenised granite (wherein the felspar is slightly kaolinised, the 
biotite chloritised or changed to muscovite, and the quartz much
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in excess) and quartz-rock with little more than traces o f silicates. 
The term greisen is employed in the following pages to denote 
a granular admixture o f quartz and muscovite, with one or other 
mineral, but usually the quartz, greatly in excess. Massive pyrite 
is an accessory constituent, being crystallised in vugs, and both 
molybdenite and wolfram occur in the rock. Orthoclase was 
noticed at the Gray and biotite was seen at the Rollinson, both 
being out of the usual. Topaz has not been detected in the 
greisen of Bamford, though plentiful on certain other wolfram 
fields in North Queensland.
The slightly greisenised granite of the Trafalgar has an 
abnormal quantity of quartz. Some of the felspar is still fresh, 
and exhibits polysynthetic twinning, but some has been removed in 
part and probably some has been completely replaced. The biotite 
has been changed to chlorite and a few flakes of bright silvery 
muscovite have appeared, while there are also bunches o f molyb­
denite in }4-in. crystal flakes. Where pneumatolysis has been 
more intense the rock is made up chiefly o f pale blue to granular 
quartz with distributed specks of chlorite, a few bright spangles 
o f mica, and scattered crystal flakes o f molybdenite. The minute 
brown acicular crystals often arranged in plumose rosettes in 
the altered granite o f the Two Jacks have been tentatively diag­
nosed as tourmaline, a mineral not recognised elsewhere on the 
field.
Quartz-rock.
The quartz-rock enclosing the “ spar”  pipes is commonly 
known by the miners o f North Queensland as “ bastard spar.”  
It consists almost entirely o f a bluish crystalline-granular quartz, 
often much cracked and with miarolitic interspaces (that is, 
spaces bounded by crystal faces), some of which contain flakes 
•of muscovite or a chlorite mineral (altered biotite?). Exception­
ally a little white kaolin,, derived from felspar is seen in the 
cavities, and in one case granular magnetite was observed (see 
Cornishman). Both wolfram and molybdenite may occur in this 
rock, the former mostly in small laths, the latter as crystal books ; 
and bismuth has also been noticed in the interspaces. Pyrite is 
a comparatively rare accessory and actinotite was found in the 
rock at one point only.
It is plainly evident in the field that “ bastard spar”  is 
simply silicified country, one stage beyond greisen, through which 
all the gradations may be observed back to fresh unaltered 
granite.
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Graphic Granite.
Graphic granite, a variety of aplite with characteristic 
arrangement o f included quartz, may be regarded as a solidified 
residual entectic mixture derived from  the differentiation of a 
granitic magma; and it might naturally have been expected in 
such a contact zone as this; but its development was noticed at 
only a few spots.
A t the northern end of the field on the Two Jacks it occurs 
as bands 7 or 8 in. wide on either side o f a flat dipping joint in 
the granite a few feet below the porphyry cap. The granite of 
the Ballarat encloses small nests of molybdenite-bearing quartz, 
and within a few inches of these nests its fabric changes from 
granular to micrographie. In the same quarter, at the Dane’s 
shaft on the Northern United, the quartz and felspar of the 
granite have intercrystallised and a graphic structure is dis­
tinguishable in places. The only other discovery of graphic 
granite was made towards the southern part o f the worked area, 
where a small vein of the rock is exposed in Peters’ claim in 
Bismuth Gully. This consists o f intercrystallised quartz and 
plagioclase (probably albite), the latter in great excess, with a 
few adventitious spangles of altered biotite.
Pegmatite.
Pegmatite consists essentially .of very coarsely developed 
but not necessarily definitely oriented quartz and felspar, 
derived from the residual mother liquors of the solidified granitic 
magma. It is seen in quantity only at the northern and southern 
ends of the line of workings and beyond the richer ground— 
L e to the south of the Sunny Corner and to the north of the 
Ballarat ; but the granite on the southern slopes of Bamford Hill 
is extremely variable in composition and in places is almost coarse 
enough to be called pegmatite.
A t opposite ends of the field on the Enright and Thompson 
and on the Two Jacks the orthoclase occurs as scattered pheno- 
crysts %  to % in. in length in a milky white crystalline vitreous 
quartz; and from the latter place comes also coarsely pegma- 
titic quartz-orthoclase rock with occasional large crystalline 
masses of felspar, having attached laths o f wolfram.
The former presence of pegmatite in the ore-bearing pipes 
is denoted by the wolfram-bearing kaolin and crystallised quartz- 
filled vugs of many of the mines, including the Northern United,
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Haymaker, and Dog. The occurrence of such surrounded by 
considerable thicknesses of quartz-rock, a granite from which 
nearly all trace of alumina has been removed, points strongly to 
the pegmatite having crystallised from magmatic liquors subse­
quently to the main emanation of mineralisers.
Dykes of felsite have been found traversing the contact zone 
in the northern, central, and southern sections of the field, 
respectively on the Northern United and Ferguson United, on 
the Morning Star Extended, and on the Sunny Corner.
These, in that they intersect the quartz-porphyry, the 
granite, and the contact deposits, are manifestly the youngest of 
the igneous rocks. The dykes are most variable in size, that in 
the quartz-porphyry on the Northern United being only 6 in. 
thick, while that in the quartz rock of the Morning Star Extended 
swells out to 30 ft. width in places. The constitution is the same 
in each case : a very fine-grained greenish or purplish felspathic 
base with sporadic zoned or skeletal crystals of felspar and very 
minute specks of quartz.
These dykes have exerted no influence on the deposition of 
the ore, nor do they seem to have in any case caused or followed 
faulting of the ore-bodies. Their effect in mining is then simply 
the interposition of a greater or less thickness of barren ground 
to be driven or sunk through.
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ORE DEPOSITS.
The popular belief that wolfram-bearing pipes are the most 
erratic o f all ore deposits, and that wolfram and molybdenite* 
are among the most difficult of minerals to follow underground, 
has in reality a strong basis of truth. However, many of the 
miner’s troubles would be lightened if he had some conception o f 
the manner of formation of the ore-bodies; and the conditions 
at Bamford will therefore be briefly discussed in the following 
pages, with particular reference to the question of genesis. A  
magmatic origin has already been postulated, and it will first 
be desirable to point out the governing influence of the jointing 
of the enclosing country-rock.
Joints.— Whatever be the external structure o f the batholythr 
we know that, under the stresses superinduced during the solidi­
fication of the magma and its contingent shrinkage, relief will 
have been derived by fracturing, which is most commonly 
expressed in granitic rocks by the sets o f sub-parallel joints,·: 
and at Bamford as a matter of fact the joints in the contact 
zone are very pronounced. The master-joints, but slightly less- 
inclined than the porphyry contact surface, have had the most 
potent influence in directing the final trend of ore deposition, 
for it has been found that most of the pipes pitch along them. 
The steeply inclined subsidiary joints on the other hand have 
been of no less moment in that they provide conduits for the 
mineralisers and ore-bringers, and under favourable circum­
stances some actually became the loci o f ore deposits.
Form.— Shapeless masses o f entrapped white quartz are not 
uncommon in the blue quartz-rock of the productive ground;, 
and such enclosures have also been noticed in the unaltered granite 
on the Ballarat, where each is surrounded by a graphophyric 
aureole; but the ore-bodies proper fill irregular and deformed 
pipes, which frequently branch and repeatedly give off short 
spurs. They are subject to tapering, either gradual or acute, 
and they are specially liable to abrupt truncation on any of the 
numerous cross joints of the enclosing quartz-rock. Empty pipes- 
are extremely rare, but a drive following a small horizontal ore- 
body in the granular quartz-rock of the Northern United, be­
tween the Tunnel winze and the Main shaft, exposes two tubular 
caverns overhead. These are 9 to 18 in. in diameter, and some-
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times much flattened. Their course is most erratic, and their 
length could therefore not be ascertained. The surface of the 
pipes is somewhat rounded in parts and slightly flaky, but again 
in others it is jagged and encrusted with a few minute drusy 
■crystals of quartz. A little comminuted quartz and mica, pro­
duced during the weathering of the wall-rock, was the only other 
material in the pipes.
F i g . 4 — P i p e  a t  1 0 0 -f t . L e v e l , P e t e r ’ s  W i n z e , M a i n  W o r k i n g s , 
N o r t h e r n  U n i t e d .
1. V u g  fille d  w ith  clay, q u a rtz  crystals, etc,
2. W o lfra m .
3. C rys ta llin e  w hite  q u a rtz.
4. M olybdenite.
5. C racked  bluish q ua rtz-rock  (ireplaced country).
6. S ilic ifle d  granite.
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Filling.— The great bulk of the pipe filling is a white crys­
talline quartz, which contains wolfram and molybdenite in 
variable proportions. These minerals may within limited spaces 
form the major part o f the ore-body ; but in the run-of-mine ore 
they seldom exceed 1 per cent. ; and the average tenor o f the pipes 
worked is thought to have been but a small fraction o f that 
amount. The evidence is plain that the quartz, wolfram, and 
some of the molybdenite crystallised almost simultaneously; but 
the introduction of the metalliferous minerals is thought to have 
been later than the first emanation of mineralisers. Much of the 
molybdenite occurs in miarolitic cavities and seems to have come 
in or to have remained mobile till towards the completion of 
solidification. The bismuth, confined as it is to the vugs and 
cavities, was still later precipitated.
Vugs.— The vugs or caverns are among the most interesting 
features o f the pipes. They vary from  a few inches to a few 
feet in diameter, and some of the larger ones are 20 ft. or more 
in length. As a rule when first opened they contain detrital 
matter, including quartz-rock, greisen, crystalline, and crystal­
lised quartz, and much kaolin. Molybdenite and wolfram occur 
as constituents o f the quartz-rock and “ spar,”  and the kaolin is 
often stained by the ochres o f tungsten, molybdenum, and bis­
muth, often in quantities that should render them marketable. 
Scheelite is not by any means rare ; and various other molybdates 
have been detected in certain of the vugs— e.g., those of the 
Northern United. In some of the deeper vugs various sulphides 
have made their appearance, and among them are those o f iron, 
copper, zinc, and lead. One other mineral worthy of special 
mention is fluorite, which sometimes acts as a cement. The 
smaller vugs o f some of the pipes were observed to contain 
quartz crystals, large flakes of molybdenite and some kaolin, as 
well as peacock wolfram. The vugs in these cases may be taken 
to mark the sites of former segregations of pegmatite. The lesser 
vugs, particularly those near the footwall, seem to be desirable 
features in that about them increased quantities of wolfram are 
found. The larger vugs on the contrary are regarded unfavour­
ably by the miners, and the suspicion, rife among those o f 
W olfram  Camp, that if a large vug be met in any particular 
pipe the lower limit o f payable ore is at hand, received some 
support from at least two cases on the Northern United at 
Bamford.
The first of these was Truss and D every’s, in which a vug 
20 ft. in length was entered just above the main adit, below which
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but little ore has been won from that particular pipe. In the 
other case, that o f the tunnel winze, a large vug came in 85 ft. 
below the adit and the sink is now m poor ore. It is anticipated 
that the great vug in the sink of the main shaft, 215 ft. from the 
surface, marks the downward limit of pay ore in its pipe. In 
the Rollinson United the main shaft passed through a big vug 
from the 75-ft. to the 85-ft. level, and, though there was very 
rich wolfram immediately above it, the quartz below is almost 
barren. In this instance, however, another shoot of wolfram 
has been found, some feet aside, on the 90-ft. level.
Genesis.— The origin of these pipes has long been a mystery 
to workers on the wolfram deposits, the theory of metasomatic 
replacement being wholly insufficient to explain many of their 
features ; and, as we cannot undertake satisfactorily their 
exploitation while having no idea as to their genesis, I venture 
to propound an hypothesis to the effect that the residual gaseous 
emanations of the deeper-seated crystallising granitic magma, on 
their expulsion from the still .highly heated interior, stoped their 
way into the cooler contact granite, following preferably but not 
exclusively joint intersections; and that the contorted tubular 
channels or pipes so formed were simultaneously filled with 
colloidal siliceous solution derived from the minerals o f the rock 
destroyed.1
This is in great part applying the eclectic theory o f Daly, 
who in discussing magmatic stoping says2 :—
“ It is well established that some gases under pressure will 
form fluid solutions with rock matter at temperatures far below 
the fusion point of ordinary minerals and rocks. The well- 
known experiment of Barus represents an extreme case. He 
found that water and silica in a sealed tube form a liquid at 
210° C.3 Fouqué and Michael Lévy proved that the materials o f 
a very acid granite (79 per cent, o f silica) mixed with water in 
a sealed tube became at least partly fluid at 1,000° C. ; though 
the dry materials did not become ‘ even viscous’ at 1,300° C.4”
I venture now to suggest the essential production o f 
colloidal silica from the granite stoped; and in this can claim
1 We may assume that the gelatinous filling of the empty pipes on the
Northern United was drained out into the horizontal pipe of the drive 
below. ' /
2 Igneous Rocks and their Origin. By R. A. Daly, 1914, p. 213.
3 C. Barus, Amer. Jour, of Science, vol. 9, 1900, p. 161.
4 F. Fouqué andA. Michel Lévy, Comptes Rendus, vol. 113,1891, p. 283-
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collateral support from so eminent an authority as Van Hise,1 
who, however, would derive a “ gelatinous magma rich in silica”  
from the crystallisation o f the parent mass.
The numerous vugs* strung along the pipes appeal strongly 
to me as indicative of the original colloidal condition of the 
silica ; for it is to be presumed that, while the silica remained in 
a gelatinous state and at a high temperature, it offered little 
resistance to the passage of fresh supplies of magmatic gas, but 
that as the jelly became viscous the gas was trapped, so forming 
vugs. In some of the vugs there is evidence of pegmatitic filling, 
due to the enclosure of an attenuated silicate magma, such as that 
described by Van Hise.2 What caused the change from colloidal 
silica to crystalline quartz has nôt been ascertained ; but in addi­
tion to the inevitable fall in temperature the influence o f tungstic 
acid is suspected, it being known to take part in the liberation of 
quartz from artificially molten magmas.3 Thorpe in furnishing 
an example of the mutual coagulation of two colloids mentions the 
precipitation of egg albumin by solutions o f molybdic and tung­
stic acids,4 the latter having been artificially obtained as a white 
gelatinous precipitate, unaffected by rise in temperature to 
200° C.5
Allowing that gelatinous silica was one product of the action 
of the magmatic gases on the stoped granite, the absence or 
extreme rarity of secondary silicates in the pipes requires to be 
accounted for ; and the most feasible explanation occurring to me 
is that the bases were carried into the adjacent altered rock.
Turning now to the wall rocks, we must here also call in the 
aid of the pneumatolytic emanations for a satisfactory explana­
tion of the changes wrought. The gases, confined by the almost 
impervious mantle of porphyry, must have been under immense 
pressure during the progress o f magmatic stoping ; so that lateral 
diffusion into the comparatively cool surrounding granite might 
have been expected, and has I think generally been assumed. 
Though necessarily less active than the gases in the pipe, they 
continued for a time to attack the silicates with dissolution of 
alumina, iron, magnesia, lime, soda, and potash, perhaps with 
coincident precipitation of silica, wolfram and molybdenite,
1 A Treatise on Metamorphism. By C. R. Van Hise, 1904, p. 722.
* Idem, p. 722.
3 See “  The Data of Geochemistry,”  by F. W. Clarke. 2nd Edition,
p. 343.
4 Dictionary”of Applied Chemistry, vol.'ll., p. 115.
5 Idem, pp. 567-8.
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though these last may have been introduced later. Thus was 
formed the quartz-rock or “ bastard spar.”  Further afield the 
now chemically enfeebled solutions were able to dissolve only the 
felspars or to alter them to quartz and muscovite or to change 
the biotite to muscovite, chlorite, quartz and magnetite, so manu­
facturing greisen. In this part also some of the earlier dissolved 
bases were thrown down as muscovite, and there we get mica- 
rock, often containing molybdenite, wolfram, and bismuth.
Productive Zone.—We might reasonably have expected the 
whole periphery of the intrusive dome to be a favourable locus 
for mineralisation and ore deposition. Such, however, is not by 
any means the case, as a glance at the mapped contact will make 
clear. It is more than probable that the summit of the massif, 
in that it cooled first and most rapidly and probably suffered 
most from the effects of contraction, was the goal of the rising 
emanations ; yet in following any line of contact this assumption 
time after time fails to completely explain the vagaries of the 
ore occurrence. An interesting stage in the cycle of denudation 
has been reached at Bamford, where long stretches of both 
high and low parts of the contact surface are exposed. The 
accompanying map shows that metallisation has been restricted 
not only to the vicinity of the contact but further to a narrow 
zone extending from south-west to north-east, passing from view 
under thick masses of porphyry at either end of the productive 
area. Looking a little more closely we notice that greisenisation 
too is confined to the actual contact only in the northern and 
southern parts o f the field, the greisen in the central part being 
separated from the porphyry by a considerable thickness of 
unaltered granite, much less jointed than usual. It is estimated 
that the greisenised zone has a width of between 50 and 100 ft. 
on the Rose of Denmark and the Rose of Queensland, but 
immediately to the north it tapers away to nothing, and south­
wards its thickness is variable.
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MINERALOGY.
It has already been shown that at Bamford the metallic ores 
are confined to the contact greisen, and the subjacent granite, 
owing to there having been scarcely any escape of the ore- 
bringers into the overlying porphyry. The field investigations 
indicate that the tungsten was probably not a constituent of 
the earliest pneumatolytic emanations, though wolfram was 
thrown down during the crystallisation of the pipe-quartz. 
We might have assumed the tungsten to have volatilised as- 
the hexafluoride were it not that the salt is converted :into 
tungstic oxide and hydrofluoric acid by contact with water. 
Granite contains iron and manganese oxides in the proportion 
of about 1 per cent, and 0-1 per cent, respectively. The quantity 
set free during the decomposition of the silicates of the now 
silicified and greisenised granite will thus have been ample for 
the neutralisation of any introduced tungstic acid. In some 
cases the excess of iron has separated as magnetite. Molybdenum, 
bismuth, copper, zinc, lead, and iron all occur as sulphides, but 
they are not all of one age. Thus most o f the molybdenite was 
precipitated contemporaneously with the quartz and wolfram, 
though some of it remained to be crystallised in vugs. A  very 
little of the bismuth came down with the wolfram and 
molybdenite, most of it being distinctly younger than the 
crystalline quartz and quartz-rock, the miarolitic cavities of 
which are its home. The proper habitat o f the copper and iron 
sulphides is the vugs, but they are found too with molybdenite 
in the neighbouring greisen, as also, less frequently, is the 
sulphide of zinc. Lead sulphide on the other hand has been 
noticed nowhere except in vugs. Various secondary oxidation 
products including tungstates, molybdates, and the ochres are 
characteristic of the vugs. Besides quartz and the secondary 
silicates o f the quartz-rock and greisen, among which muscovite, 
kaolin, and chlorite may be mentioned, only one important 
gangue mineral, viz., fluorite, was observed in a few of the vugs ; 
but the occurrence of some calcite is recorded below.
In the foregoing it has been assumed that the metals were 
all present at the same time in emanations, and that their order 
of deposition depended on their relative volatility and solubility. 
Field associations suggest, however, that this may have been
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only partly true, and that the earlier gaseous emanations were 
richest in tungsten and molybdenum, the last of the mother 
liquor containing the commoner metals, which may have been 
deposited at a higher or lower horizon depending on the then 
temperature of the rock entered and the presence or absence of 
a precipitant.
The first critical official examination of the ores of Bamford 
was made in 1904 by Mr. Dunstan, now Government Geologist, 
whose published contributions to the elucidation of the occur­
rence o f wolfram, molybdenite, and bismuth will be found in 
the Annual Report of the Department of Mines for 1904, p. 150. 
In addition, Mr. Dunstan recorded in the Survey files the follow­
ing associations :— wolfram, molybdenite, bismuth, bismutite, 
scheelite, molybdite, mispickel, and scorodite with traces of chal- 
copyrite, tenorite, chrysocolla, pyrite, &c.
During the present year there has appeared in print the 
“ Queensland Mineral Index,”  wherein bismuthinite, galena, and 
blende are added to the record. The list has now to be swelled 
to include four other mineral species—viz., fluor, ilsemannite, 
powellite, and monazite. The complete absence of tinstone from 
the central productive area is noteworthy.
My own notes on the minerals of Bamford are appended in 
alphabetical order:—
Actinolite (silicate of lime, magnesia, and iron) is met in 
crystalline granular quartz at the Adaval and Creighton. The 
needles, which are rhombic in cross section and are deeply 
striated longitudinally, are 1/100 to 1/20 in. in diameter and up 
to y2in. in length. In certain parts the minerals have suffered 
change to a cream-coloured fibrous substance. The same deeply 
striated brownish rhombic prisms occur in a chloritic quartzose 
rock at the White Elephant.
Azurite (the blue basic carbonate of copper) was observed 
as a staining in sericitised mica rock at the Ballarat.
Bismuth occurs at Bamford in several different combina­
tions, but almost always anhedrally ; in the native or metallic 
condition as silver-white sub-micaceous masses subject to rapid 
tarnish to a golden bronze ; as the dull lead-coloured well-cleaved 
and frequently aeicular sulphide; as amorphous carbonate, 
mostly mouse-coloured, sometimes dark yellow (when it probably 
contains tungstic acid), and often streaked or tesselated with 
dark grey; and, lastly, as yellow ochre sometimes containing
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important amounts of tungstic and molybdic oxides. The 
bismuth minerals are found most plentifully in the cellular 
quartz-rock surrounding the pipes, but they appear in quantity 
also among the vug fillings. Only very rarely do they penetrate 
the accompanying minerals, and it is presumed therefore that 
bismuth was the last metal thrown down. Bismuthinite is a 
common associate o f molybdenite, with which it may be inter- 
laminated, thereby depreciating its value. The wolfram 
concentrate from one o f the greisen shafts on the Trafalgar 
contains 15 per cent, bismuth, an altogether out of the common 
amount. Among the sulphides, galena from one of the Bose 
o f Queensland vugs has been shown by assay to contain 2-8 per 
cent, bismuth; and the hand-picked copper ore of the Gillian 
and Bridge, assaying 16 per cent, copper, carried enough bismuth 
to render it unmarketable.
Native Bismuth is the most common near the surface, and 
it occurs practically always interstitially in the crystalline or 
granular quartz rock, mostly in sharp-edged nuggety forms, but 
it has also been observed in thin sheets in the quartz, and at the 
Morning Star Extended it has been found as small tapering rods 
penetrating crystallised wolfram. There rods are 1/50 to 1/10 
in. in diameter, but are seldom more than %  in. in length. In 
section they appear to-be oval. Their orientation bears a con­
stant relationship to the crystallographic axes of the host.
Bismuthinite (the sulphide) is, like native bismuth, mostly 
interstitial in the quartz, but it has been observed as needles in 
the massive chalcopyrite of the Gillian and Bridge, as %-in. rods 
among the sulphides o f the Northern United, and again in fine 
needles penetrating fluorite on the Bose o f Denmark. Bismuth, 
to the extent of nearly 3 per cent, and probably present as the 
sulphide, has been detected by the Government Analyst in 
galena from a vug on the Bose of Queensland.
Bismutite (the carbonate) is frequently observed as an 
oxidation product of the sulphide and the native metal, kernels 
o f which are quite usual. Much o f the bismuth of the vug fillings 
is probably in the state of carbonate.
Bismite (the oxide) stains are observed in the oxidised zone 
wherever the above minerals are found, and it sometimes com­
pletely replaces them, as in the case o f a small rod piercing 
wolfram on the Haymaker, and others in peacock wolfram at the 
Northern United. In places, as at the Trafalgar, it pays to crush 
the rock for the recovery o f the ochre.
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Blende (sulphide of zinc) is restricted in its occurrence to 
the vug fillings and to the adjacent greisen (at the Gillian and 
Bridge). It is common in crystalline masses, some of it light 
yellow in colour, but much of it jet black. The dark brown 
translucent mineral obtained in the Rose of Denmark reacts for 
cadmium. In the vugs the blende is associated with pyrite, 
chalcopyrite, and galena, probably simultaneously deposited. It 
is sometimes enclosed in a clayey matrix, or otherwise in . a silice­
ous cement and rarely, as at the Rose of Queensland, in fluorite.
Cassiterite or tinstone (the oxide of tin) has not been dis­
covered actually at Bamford, but the mineral occurs as minute 
jet-black\ lustrous subconchoidal grains in a saccharoidal vitreous, 
quartz rock at Gabriel's claim between Bamford and Lappa 
Junction.
Cerussite (carbonate of lead) is believed to occur in the 
earthy filling of the large vug in the main shaft of the Northern 
United, but its separation from the-associated tungsten minerals; 
has not definitely been effected.
Chalcopyrite (the yellow copper-iron sulphide) has been 
detected with pyrite in the greisen near certain of the pipes, 
but its proper locus is in the vugs of the quartz, where it is. 
associated with pyrite, blende, galena, and bismuthinite. Some 
o f the Gillian and Bridge ore when hand-picked carried 16 per 
cent, copper, while the sulphides from the Marseillaise ran 9-8. 
per cent, copper.
Chillagite (the tungsto-molybdate of lead) may be a con­
stituent of the yellowish crystalline vug filling at the 200-ft. 
level of the Northern United.
Fluorite (fluoride of lime) is a comparative rarity at Bam­
ford, but at the Northern United it is found in all the vugs and” 
was noticed at a few other mines. It would seem to occur only 
as a vug mineral cementing quartz and the various sulphides, 
and from this we may infer that it is one of the latest deposited. 
The fluorite is white, purple tinted, light emerald green, amethys­
tine, and light blue. Fine crystals 2 to 3 in. square have been 
found deposited on quartz crystals at the Rose of Denmark and 
the Rollinson, and these have pronounced octahedral cleavage. 
Fluorite also occurs veining the granite at the Petford Spring, 
4 miles south-south-east of Bamford Hill. It is there mostly 
crystalline granular translucent light green and white, but it 
occurs also crystallised in cavities. The spring now deposits 
opaque thinly laminated white to creamy calcacous sinter.
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Galena (sulphide of lead) has been noticed in the vug 
fillings in three mines and in the greisen of one. That from the 
vugs in the main shaft of the Morning Star Extended includes 
part of a crystal showing combined cube and octahedron; but 
one qtiartz crystal-lined cavity was filled with crystalline galena 
and blende. It occurs with blende and chalcopyrite in the 
siliceous cement of the vug at the 80-ft. level, Northern United ; 
and it occurs with crystallised pyrite in another vug. Granular 
galena was got in some quantity in the Rose o f Denmark vugs, 
and in one case it included brown blende and was set with 
masses o f that mineral and fragments o f zoned quartz, in puce- 
coloured fluorite. The bismuth-bearing galena from the adjoin­
ing Rose of Queensland has on assay yielded 74-2 per cent, lead, 
whereas the Marseillaise sulphides assayed but 4-6 per cent. 
The single case noticed of greisen enclosing nests of galena was 
at the Frenchman's shaft on the Trafalgar.
Haematite (sesquioxide^of iron) is not common in these 
mines. The blue-black crystalline granular slightly magnetic 
form of the Adaval, Cornishman, and Dog are probably oxidised 
magnetite. The more strongly magnetic mineral also occurs with 
concentrically marked indistinctly radiated structure and splen- 
dant bands at the Dog, the Gray, and the Morning Star Ex­
tended, and there also is secondary.
Hyalite (hydrous silica) was observed as a coating on 
jasp.eroid occurring at the Sunny Corner.
Ilsemannite (the blue molybdate o f molybdenum) was 
observed at the Dog, Enright and Thompson's, and Northern 
United as slight stains in the vug kaolin and in the crystalline 
molybdenite-bearing quartz on the dumps. It was, however, 
noticed in quantity only at the Gillian and Bridge, where it 
occurs in vugs among interpenetrating crystals of quartz. It is 
an earthy substance, shading off from light turquoise blue into 
blue-black, and is soluble in cold water, the solution readily 
reacting for molybdenum. This mineral has not previously been 
recorded from Queensland, and is indeed one o f the rarest species 
known.
Kaolin (hydrous silicate o f  alumina) is found with quartz 
crystals in the large vugs and as a selvage on joint planes, 
but it mostly occurs interstitially in crystalline and crystallised 
quartz, where it sometimes contains wolfram. It is a residual 
product o f the decomposition o f felspar, which, with the included 
quartz, often in much distorted crystals, made up the rock 
pegmatite. From the fact that most o f the felspar o f the rock
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surrounding the pipes has been wholly removed we may be 
reasonably sure that the pegmatite is of later date than the 
' greisenisation.
Limonite (the brown hydrate of iron) in the form of gossän 
is met with in plenty in the vugs, where sometimes the porcel- 
lanous variety is also met.
Magnetite (ferrate of iron) is found in crystalline granular 
state in quartz, as octahedral crystals (with strongly marked 
octahedral cleavage) in mica rock, and in dense crypto-crystal­
line form in chloritic matrix. Some of that in the quartz of the 
divide y2 mile north-west of the Sunny Corner is in process of 
alteration to haematite. The most interesting occurrence, how­
ever, is that at the Dog, this exhibiting pronounced polar mag­
netism. It is crystalline granular and is contained interstiti- 
ally in crystalline quartz. Blocks of many pounds weight have 
been raised from these workings.
Molybdate of iron is suggested as the base of a microcrystal­
line submicaceous apple-green ochre from Grandon’s shoot on the 
Norton. It has a light green streak and its hardness is about 3. 
Mr. Connah, of the Government Chemical Laboratory, informs 
me the substance is quite without radioactivity, and that uranium, 
the presence of which was suspected, is absent. Such ochre has 
hitherto been regarded as molybdite, and it is possible that it is 
identical with meymacite, described by Dana as a hydrated 
tungstic ochre, containing, according to the quoted analyses, at 
least 6 per cent. iron.
Another mineral containing iron and molybdic acid, probably 
in combination, is a bright canary yellow, has a foliated lamellar 
structure, and is internally subfibrous. It was collected at the 
Norton and at the Trafalgar.
Two of Mr. Dunstan’s samples of molybdic ochre examined 
by the Government Analyst in 1905 contained respectively 31 
per cent, and 32 per cent MoOs. This low percentage may have 
been due to combined iron, with bismuth and tungstic acid also 
present.
Molybdenite* (sulphide of molybdenum) occurs sparingly 
on Bamford Hill, but it has been won in commercial quantities in 
the northern and southern mines, quite one-half having been 
derived from the Sunny Corner. It is found not alone in the 
central quartz pipes, but also in the surrounding quartz rock,
* By the miner colloquially designated “  lig.”
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and sometimes in the less silicified greisen. Euhedral forms are 
common in the quartz, hut rare in the altered rock. Ordinarily 
it is found in masses built up of radiating six-sided crystals, 
which have quartz interfoliated along the faces. Part of a 
crystal of molybdenite secured at the Northern United is %  in. 
long and %  i*1· in greatest diameter. It is a slightly tapered 
truncated hexagonal pyramid, with strong basal cleavage causing 
the prism faces to be marked by foliated horizontal striae not by 
any means perfectly parallel. The basal plane is almost always 
depressed centrally, and it exhibits a plumose radial structure 
probably to be ascribed to twinning, the rays being normal to the 
faces but converging slightly towards the centre o f the crystal. 
Under the magnifying glass it is possible to distinguish rhombo- 
hedral cleavage striae, intersecting on the basal plane at angles 
of about 60 degrees. The molybdenite o f Bamford has a blue- 
black appearance in the mass, but when the light has been 
reflected more than once from its faces these show as a fine blue. 
It can be easily scratched with the finger nail, and its black 
streak on paper has a greenish tinge if but very slight pressure 
be applied. A t Miles shaft on the Haymaker the mineral has 
lost its leafy structure, presumably owing to crushing during 
faulting of the ore-body. Pyrite is a constant associate of molyb­
denite, and bismuth also is often found interfoliated with it. 
Only exceptionally do molybdenite and wolfram occur in contact, 
but bismuth is a close associate frequently interlaminated, and 
pyrite is never altogether absent from the vicinity.
Molybdite (oxide of molybednum) must be a constituent of 
some of the ochres of Bamford, but it is now known that various 
molybdates have a bright yellow colour as well as certain oxida­
tion products of tungsten and bismuth ores, and it is unsafe 
without chemical analysis to attempt to classify them.
Molybdo-tungstate of lime is suspected as the composition 
of a small specimen obtained at the Evening Star. This was at 
first thought to be scheelite, but chemical tests have proved the 
presence of both tungsten and molybdenum with the calcium. 
The specimen has attached molybdenite, but the portions tested 
were quite free from that mineral. The substance varies from 
pinkish to greenish in tint, it is cryptocrystalline cherty -with 
subconchoidal fracture, and its hardness is 4.
Monazite (a phosphate of the rare earths) occurs at the 
Northern United, but it is extremely rare and only one small 
specimen was collected. It is a honey yellow aggregate, the 
grains having perfect cleavage or parting parallel to the basal
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plane and slightly less perfect parallel to the ortho-pinacoid. 
(This agrees with Dana’s description but is unusual for Queens­
land monazite.) Its hardness is rather more than 5. Before 
the blowpipe it blackens but remains infusible. It is soluble in 
hydrochloric acid, and ammonia precipitates from the solution a 
flocculenj; white precipitate due to the presence of the rare 
earths.
Opal (hydrous silica) was observed at the Dog in quartz 
crystal lined vugs— a brown to white porcellanous deposit with 
mammilated surface and concentric internal structure. The 
quartz crystals projecting into open cavities elsewhere are often 
coat,ed with an opaque opaline deposit. »
Powellite (molybdate of lime) has been detected at the 
Ferguson United, and it is likely to occur in the oxidised molyb­
denum ore at any of the mines. It was observed, however, in 
greatest quantity at the Dog and at the Sunny Corner. Typically 
it is a greenish or creamy silky laminated subfibrous mineral 
pseudomorphous after molybdenite, but it also fills interspaces 
among adjacent minerals, and minute honey-yellow driisy tetra­
gonal bipyramidal crystals have been thrown down in some 
places where the leaching of the molybdenite has been more 
rapid than the deposition of powellite. When massive the mineral 
can scarcely be distinguished from scheelite except that in its 
microstructure it is slightly more silky and in parts has distinct 
lamination. The two minerals have actually been found in 
contact. The powellite of the Dog is accompanied by much 
quartz in thin pearly sheets, which must have originally been 
interlaminated with the molybdenite.*
Pyrite (sulphide of iron) is not to be expected near the 
surface. In depth, however, it is frequently a companion of 
molybdenite in both quartz and quartz-rock, and it has been 
observed in one or two cases associated with wolfram. It is a 
constant constituent of the deeper vug fillings, wherein also 
chalcopyrite, blende, bismuthinite, &c., may be met. It occurs 
both in granular aggregates and euhedrally ; but the quantity is 
never great.
* No suspicion seems to have been entertained by the miners of the pre­
sence of molybdenum in this ore, all of which met in sinking has been cast 
over the dumps. This is undesirable, as the mineral would, in all probability, 
be readily saleable to molybdenite smelters, for, theoretically, pure powellite 
contains 72 per cent, molybdic oxide, the equivalent of 80 per cent, 
molybdenite.
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Quartz (oxide of silicon).— The white or grey “ spar”  of the 
miners is crystalline vitreous subtranslucent quartz, euhedrally 
developed in cavities. Exceptionally it has open interspaces and 
then may contain a little mica. It passes abruptly and yet with­
out any perceptible plane o f division into quartz-rock or 
“  bastard spar,”  and without polarised light it would be impos­
sible often to distinguish granules of quartz from  either side of 
the contact. The spar is the chief source of both wolfram and 
molybdenite, the former being allotriomorphic or in wedge- 
shaped stumpy laths and restricted to the solid, the latter more 
frequently idiomorphic and mostly in cavities.
The “  spar ”  is characterised by numerous cavities or 
Vugs of all shapes and sizes. They vary from ' a few inches to 
many feet in diameter, and are mostly elongated with the major 
axis of the pipe. Usually they contain quartz crystals, which 
in some places show evidence of three stages of growth, as at the 
Dog, where large, clear, glassy prisms and pyramids are covered 
by an opaque white coat, superimposed on which are rosettes of 
much smaller radiating aggregates. Elsewhere the crystals are 
cloudy in the central part and perhaps darkened towards the 
exterior. Cairngorm is rare and inclusions are not common but 
flakes of molybdenite have been observed within glassy prisms. 
Drusy crystals of a second or third generation were observed 
filling cracks in the limonite of one of the Morning Star 
Extended vugs, and at the Rose o f Denmark they were found 
coating blende. In many of the vugs the quartz crystals are 
embedded in kaolin, which is presumably the residuum in situ 
of pegmatitic felspar. These crystals are mostly distorted, 
apparent flattening being common. Some o f the crystals are 
taped through the oscillatory combination o f successive rhombo- 
hedra and prisms. They are terminated by pyramids with the 
r rhombohedron predominating over the z rhombohedron, and 
the oblique bases exhibit crystal facetting. Quartz crystals have 
also been found in the vugs embedded in sulphides, in fluor and 
. even in a still more recent siliceous cement. The most remark­
able form o f quartz observed was that occupying casts of the 
molybdenite, this being pearly, subfibrous, and laminated, and 
only with care to be distinguished from the accompanying 
powellite, than which it is slightly whiter, and perhaps more 
translucent. A  small fragment o f a purplish-red vitreous subcon- 
choidal opaque jasperoid was given me as from  Agnew ’s shaft 
at the Sunny Corner. This under the magnifying glass is seen 
to be traversed in all directions by minute tubes (1/200 in. in 
diameter). These are lined with hyalite, which also forms a thin
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film in all cavities between the jasper and the attached minerals, 
these last including scheelite.
Scheelite (tungstate of lime) occurs at Bamford only as a 
secondary mineral after wolfram and felspar. It is assumed 
that the lime has been derived from lime-soda-felspar of the 
granite, but that the tungstic acid came from wolfram may be 
easily shown by the gradual transition for scheelite in the outer 
exposed parts to wolfram in the interior of many specimens. 
Much of the wolfram shipped, especially that high in tungstic 
acid, contains scheelite coating cleavages and cracks, and such 
often has a distinctly greyish tinge. Even where there is no 
gradual transition the adjacent wolfram is usually in a friable 
and partly leached condition. The miperal is mostly restricted 
tb cavities, and in the vugs is frequently found in bipyramidal 
tetragonal crystals. These are never brightly coloured, being 
cream tinted to black, with often a sharp plane of separation 
between tints and that not an optical plane. Some groups are 
built up o f numerous over-lapping smaller crystals with a cup-in­
cup structure. A  particularly beautiful specimen, from one of 
the Rose o f Denmark vugs, consisted of a loosely compacted mass 
of more or less distorted bipyramidal crystals o f translucent 
white scheelite, the individuals being 1/30 to ^4 i*1· in length. 
These are slightly stained in parts by yellow ochre, and they are 
attached to a fragment of friable wolfram. Among the crystals 
are a few hexagonal flakes o f muscovite, 1/10 in. in diameter and 
1/40 in. thick. A n analysis of a sample of Bamford scheelite 
collected in 1905 by Mr. Dunstan was reported by the Govern­
ment Analyst to contain—
Tungstic acids . .  . .  =  52*2 %
Lime . .  . .  . .  =  12*2 %  ·
This may have been an unconcentrated sample, but it is more 
than likely that molybdic acid was present in combination. (See 
Molybdo-Tungstate of Lime.)
Stolzite (tungstate of lead) is possibly a constituent of the 
vug fillings o f the Northern United, where both lead and 
tungstic acid are present. A  heavy yellow adamantine crystalline 
aggregate is found there with associated double pyramids strung 
one on top of another across cavities, but uncertainty is caused 
by the known presence of scheelite, also crystallised.
Sulphides.— The increase with depth in the proportion of 
sulphides other than that o f molybdum, elsewhere referred to, is 
well exemplified in the case o f the Northern United, in the upper
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levels of which sulphides are absent. As depth is attained,, 
however, the sulphides appear in increasing quantity, particu­
larly in vugs. Already the sulphides of iron, copper, lead, and 
zinc have been noted.
In the main workings o f the Northern United, galena was 
first met at a depth of 135 ft. It there filled a small vug (9 in. 
long by 3 in. across) in quartz. Below that none was found for 
55 ft., when it again showed with blende in a large vug, associated 
with molybdenite and a yellowish crystalline mud probably of 
the nature of chillagite, the tungsto-molybdate of lead.
The Rose of Queensland is another case in point, for below 
50 ft. depth wolfram has given place to bismuth-bearing galena 
very rich in silver— a high silver content being characteristic of 
these greisen sulphides.
As affecting the paragenesis o f the minerals, it may be 
mentioned that on the Rose of Denmark quartz is found crystal­
lised on blende, and that subsequently crystals o f fluor have 
been deposited on the quartz, and these include needles of 
bismuthinite. A  thin film o f pyrite covering the fluor crystals 
is probably secondary.
Tourmaline (a hydrous boro-silicate o f alumina, iron, &c.) 
in minute acicular brownish-green crystals is thought to have 
been observed on the Two Jacks but it is conspicuously absent 
elsewhere from the ore deposits of Bamford.
Wolframite (tungstate of iron and manganese) is commonly 
known and referred to as wolfram. It is a heavy jet black mineral 
with resinous or adamantine lustre. Though in one case besides, 
the prism faces both ortho- and clino-domes were observed, it 
seldom occurs crystallised at Bamford, being usually in coarse 
wedge- or lozenge-shaped hypidimorphic laths, commonly 
radiated and exhibiting multiple twinning. It possesses a parting 
parallel to the clinodome and two cleavages, o f which the one 
with splendant lustre is parallel to the clinopinacoid, the other 
being parallel to the orthopinacoid. Its hardness is 5, its streak 
brown, and its fracture is uneven. It is not apppreciably 
magnetic. Exceptionally the wolfram has a brilliant tarnish, and 
it is then known as peacock ore. This is exceedingly friable and 
has probably been subjected to leaching, continuation of which 
would reduce it to the dull wad-like earth found in the upper 
levels.
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The greater part of the wolfram mined comes from the 
spar,”  but a little is found'as small laths in the surrounding 
•quartz-rock; and some residual from pegmatite occurs in vugs, 
where also in’ extremely rare cases it appears to have been 
deposited as a secondary mineral on crystallised quartz (cf. the 
Northern United).
Wolfram seldom contains inclusions. It is sometimes veined 
with quartz, but only as an extreme rarity do quartz crystals 
penetrate it. At the Trafalgar it is intercrystalli^ed with quartz 
and includes skeletal crystals of felspar. Molybdenite is the 
only mineral at all commonly found in the wolfram, and even 
then not plentifully. Acicular crystals of bismuth have been 
observed piercing wolfram at the Haymaker and at the Morning 
Star Extended, where the rods lie parallel to the ortho-axis. 
Pyrite sometimes and scheelite frequently occur as secondary 
associates, the latter being an oxidation product of the wolfram.
The wolfram of Bamford has always enjoyed a good reputa­
tion on the market, the average tungstic acid content of shipments 
seldom falling much below 70 per ’cent. Many assays are quoted
F i g . 5 .— W o l f r a m  i n  Q u a r t z , F e r g u s o n  U n i t e d .
by the claim holders of small parcels running 72 per cent, and 
■over; but, bn the other hand, some parcels have been carelessly 
•cleaned and corresponding low percentages could be instanced.
The grade of the bagged ore varies from claim to claim, depend­
ing on the mineral associations and on the care taken in concen­
tration. In 1905 a sample o f wolfram concentrate was analysed 
by the Government Analyst, who gave the following return:— 
W 0 3 =73*0 %  ; Mu= 6-05 %  ; and F e= ll*00  %. Total, 90‘05 %.
This may be written—
W O 3=73-0 %  ; MnO=7-81 % ; and FeO=14-15 %. Total, 94-96%. «
Recalculating, we get for the hypothetical pure iron-manganese 
tungstate—
W 0 3==76*87 %  ; M nO=8 23 % ;  and FoO^=14*90 %  Total, 100*00 %.
and the molecular ratios work out as approximately 3 :1 : 2 .  Thus 
the chemical formula may be written—
(2 FeO. MnO). W 0 3,
and the mineral is still to be regarded as wolframite, rather nearer 
ferberite than hiibnerite.1
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1 Mount Carbine wolframite has been already shown to correspond to 
the formula—(3 FeO. MnO). W 0 3* See Queensland Government Mining 
Journal, Feb., 1913, p. 70.
39
MINING PROPERTIES.
In the earlier days o f the rush there seems to have been 
little respect for law and order, all formalities of pegging out 
being waived, for every piece of nnworked ground was regarded 
as public property. On some of the richest and shallowest shoad 
ground— as, for instance, Emily H ill— scores of men were at 
work on a very small area. W ith the working out o f the richest 
patches and the thinning o f the population, the pegging out of 
claims became a necessary preliminary to any sinking, but the 
miner long successfully resisted all attempts at leasing, with its 
attendant introduction o f outside capital. In  due course, however, 
leases were granted and most of the tenures are now in this form. 
This last change has not proved altogether justifiable, for, while 
much land has been locked up, the deposits are not exploited on 
any larger scale than would have been the case if still held under 
claims.
A t the time of my visit, twelve leases were in force besides 
seven claims. These are tabulated below in order from north to 
south :—
C LA IM S. L E À S E S.
Ballarat
Trafalgar
Northern United 
Rollinson
Gillian and Bridge
Ferguson United 
Osborn United
Norton
Gray
Haymaker
Marseillaise
Hit-or-Miss 
Evening Star
Davis United
Morning Star Extended
Southern Cross 
Peter’s
Sunny Corner 
Dog
These are shown on the accompanying geological map, 
whereon are marked also all workings examined. These last 
were distinguishable on the original (which was drawn on a
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scale of four chains to an inch), but the reduction imposed by 
the space limits of the “ Mining Journal”  has, I fear, been too 
much for their clear reproduction.
Only three underground plans will be found in the following 
pages. They are on a uniform scale of 60 ft. to an inch, but they 
also haVe suffered through excessive reduction.
Adaval.
The old Adaval workings are just below the brow of Barn- 
ford Hill, at the south-western end of the main run of productive1 
ground. The quartz-rock and greisen in which the metalliferous 
pipes are enclosed are separated from the intruded porphyry 
by unaltered granite. The pipes are small at the surface; but 
the quartz carries, besides wolfram, magnetite, and molybdenite, 
an occasional speck of native bismuth; and the presence of 
abundant limonite denotes that pyrite will be found below the 
oxidised zone. It is estimated that 10 tons o f wolfram have 
been recovered from the main workings (/tde-Dangaard), but 
though molybdenite would seem to have been fairly plentiful it 
is not known that any has been shipped.
The main opencut proves a width o f 20 ft. of silicified 
greisen in which a shaft has been sunk 100 ft., the first 40 ft. 
being vertical, the remainder underlying with no regularity to 
the north-west ( ?). (This is now inaccessible.)
Other old shallow workings lie a few chains to the west. 
These are on quartz pipes in granite country with but little 
greisenisation. The quartz on the dumps carries a little molyb­
denite ahd also needles of actinolite.
Al.
Included in Marseillaise.
Ballarat.
The Ballarat, on Rocky Gully, is the north-easternmost of 
the productive mines of Bamford.
The upper, now inaccessible, 30-ft. shaft is in greisen having 
disseminated pyrite with the quartz leaders in the bottom. It 
is understood that the shaft was sunk on one of five small 
pipes separated by a few feet of barren country. One of the 50- 
ton dumps has been roughly re-treated by the present holder 
for a yield of—
Ü  ton molybdenite 
-27π ton wolfram
1 quarter bismuthite and bismuthinite
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The bottom shaft is 50 ft. deep, and underlies steeply 
towards the porphyry. The dump is being roughly retreated, 
and thus far 100 tons has yielded—
2θΟ ton  m olybd en ite  
To ton  w olfram
In both thè above cases the mineral has been recovered from the 
fines by sieving and jigging, no attempt being made to treat the 
coarse.
Among the observations of special interest made here may 
be mentioned that of the occurrence of wolfram, apparently a 
primary constituent, in unaltered granite. One specimen was 
collected to illustrate in miniature the process of mineralisation 
following the solidification of the magma and the concurrent
F i g . 6 .— P r i m a r y  W o l f r a m  f a u l t e d  b y  j o i n t , X 4 ,  B a l l a r a t .
expulsion, concentration, and precipitation of the mineralisers 
in trap vugs. In this hand specimen we find a central mass of 
crystalline quartz containing prisms of wolfram, flakes of molyb­
denite, and books of muscovite. Surrounding this is a thin 
distinctly graphophyric zone, which like the ore-bearing quartz 
has crystallised from the residual mother-liquor.
Cornishman.
The Cornishman abandoned workings are on the slopes of 
Bamford Hill, just outside the south-western corner of the 
Extended.
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The quartz pipe, which dips 1 in 1 to the south-west, was 
followed to a depth of 50 ft. for a small yield of wolfram (say,
1 ton) and bismuth (say, 3 cwt.). The bismuth here as else­
where on the field is associated with a little molybdenite, to 
save which no attempt has been made. Magnetite also occurs 
filling the interspaces in crystalline quarfz.
Davis United.
The Dayis United, on the eastern fall of Bamford Hill, has 
been a good producer in its northern part, near the rich ground 
of the Haymaker and Hit or Miss. In 1909 the lease was 
purchased by the owners of the Haymaker, for the better working 
of that holding by adit. The production during the same year 
is given as 10 tons.
W ith the object of intersecting one of the many pipes that 
on the Haymaker dip towards this ground, a shaft was some 
years ago sunk, and at a depth of 60 ft. struck ore—wolfram­
bearing quartz. The full diameter of the pipe has not been 
proved, but the wolfram-bearing portion, 4 ft. to 20 ft. across, 
has been followed upwards for 25 ft. and downwards for 70 ft. 
at an average angle of 30 degrees. The metal-bearing quartz is 
bluish in tint, and vugs are numerous in it. The upper stope 
is limited by a vertical head lined with flucan, which is looked 
on as a good indication, and certainly near the head the ore was 
above the average in grade. There was 12 ft. of water in the
D A V IS  U N IT E D .
P l a n  1.
sink at the time of my inspection, but it is understood that there 
are coarse colours showing in the face. Coarse crystal laths 
(up to 2 in. long) were seen at three points, and the possibility 
o f the existence of large quantities of low-grade milling stone
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surrounding the stopes would seem to be worth looking into. 
The only country rock showing is the greisen met near the top of 
the stope. This dips 1 in 1 under the pipe.
It is stated that from  the underlie below the shaft a total 
of 10 tons of wolfram was won, but for such a large production 
remarkably little exploratory work has been carried out. The 
stope must have averaged about 3*/2 per cent, wolfram, and the 
miners’ assumption that the surrounding quartz will carry i/o 
per cent, is not beyond all possibility. The stope above the shaft 
intersection yielded 15 tons of wolfram, a rather better return 
than from below.
Dog.
The Dog lease, on Bamford Creek, marks the south-western 
extremity of the productive ground, the porphyry of the Razor 
Edge covering any deposits beyond it, the lease being situate on 
the contact o f granite and porphyry.
Many leaders have been located during the operation of 
surfacing on the granite country, but the chief underground 
workings, now caved in, were on two flat-lying pipes of quartz, 
6 to 8 ft. in diameter, and these yielded, besides wolfram, bismuth, 
and molybdenite, much polar magnetite. One o f the biggest vugs 
of this field was met in the 60-ft, vertical shaft. This was 25 ft. 
long, filled with “  rubbish,”  probably kaolin and quartz crystals 
more or less recemented by deposition of secondary silica. There 
was much pyrite and some crystal colours of molybdenite. 
Among the rejected material on the dumps is the peculiar silky 
oxidation product of molybdenite known as powellite.
The total production o f these deposits is an unknown 
quantity, but it is understood that from the main underlie shaft 
there was won 15 tons wolfram and 3 tons molybdenite.
Emily.
A  large amount o f surfacing and opencut work was carried 
out by the prospectors during 1903 on the siliceous greisen o f  
the Emily Knob, and it is estimated that à recovery of quite 
50 tons of wolfram must have been effected ; but only thin leaders 
were located, offering no inducement to deep sinkers. One adit 
was put in 70 ft., from  above Gillian and Bridge’s copper shaft 
and appears to have passed from the greisen into decomposed 
granite without revealing any ore.
Enright and Thompson.
Numerous irregular and mostly small bodies of quartz and 
siliceous greisen occur in the granite neck between the porphyries
44
of Sunny Corner Hill and the Razor Edge. Enright and Thomp­
son's caved shaft is in greisen carrying a little molybdenite and 
traces of wolfram. The workings were not extensive.
Evening Star.
The Evening Star is on the eastern slope of Bamford Hill, 
between the main mass of porphyry and a small outlier of the 
same, and comes within the richer contact country which slopes 
with the hillside. Conditions are thus favourable for exploita­
tion by deep adit, but, owing to the uncertain pitch of the pipes, 
the claim holder prefers to follow the ore from shallow adits.
The workings at the top end of the claim are shallow. In 
them it would seem that the wolfram occurred without any 
regularity in the more siliceous parts of a shoot of siliceous 
greisen in decomposed granite. In the deeper workings pipes 
of quartz have been intersected and stoped. The quartz is bluish
Photo. 3.— Evening Star.
W IT H  H A Y M A K E R  A B O V E  O N  T H E  R IG H T  A N D  E X T E N D E D  
O N  T H E  R ID G E  IN  T H E  D IS T A N C E . V IE W E D  
F R O M  T H E E A S T -S O U T H -E A S T .
and crystalline, and through it there are scattered bunches of 
molybdenite, as much as 5 in. in diameter, besides sporadic 
hexagonal flakes of the same mineral. There is also some pyrite 
and patches of chloritic material as well as a little native bismuth 
and bismuthinite.
A body of quartz 5 to 10 ft. in diameter was stoped out 
above the adit, but this on the adit level split up into a number 
of thin leaders. The iron-stained hanging-wall joint was followed 
for 20 ft., on its dip of 55° to S. 30° E. A  vertical winze was 
then dropped and a new body of quartz, dipping 70° to the east,
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was intersected. This, in the bottom 40 ft. below the adit, is 
2 ft. 6 in. by 6 ft. in section and carries 2 per cent, molybdenite. 
The surrounding silicified greisen also carries a little molyb­
denite and bismuth.
From Mr. Rowan, tributing on the claim, it was learnt that 
a total of 60 tons of wolfram has been won from the claim, with 
4 or 5 tons of molybdenite.
Ferguson United.
The Ferguson United, on Rocky Creek, though idle during 
my visit, has been a good producer. It was one of the principle 
claims in 1906, and the yield for August in that year was over 
7 tons, this coming from  a vein of massive wolfram 4 in. wide 
and 12 ft. in length across the face. The shoad ground in the 
southern corner is said to have been the richest on the field, but 
the greater part of the holding has been surfaced. There are 
one large and three small open cuts besides three shafts.
In Knox’s open cut greisen and quartz-rock lie in floors 
dipping 1 in 1 eastwards— i.e., towards the porphyry, and in 
these rocks occur irregular pipes of crystalline quartz. The 
quartz in one part of the cut is extremely coarsely crystalline, 
the crystal masses being as much as 3 ft. in length. These quartz 
pipes carry coarse colours of wolfram, some of which gives 
evidence, in its contained limonite and ochre, of having suffered 
decomposition. A  little molybdenite also is present.
Knox and Devery’s Adit, near the top of the cut, struck a 
rich patch o f quartz within 10 ft. o f the surface. This yielded 
iy2 ton wolfram.
A  good deal of stoping has been done in the footwall portion 
of a great body of quartz at the Top adit, which is connected 
by an underlie, with the southern adit. The quartz is 20 ft. 
thick, and as wolfram is distributed, it has been marked out for 
opencast operations.
The Southern Adit, in front of and below this cut, passed 
through porphyry, but at the end is a body o f quartz, 15 ft. 
across, which is said to have been followed down by the under­
lying winze, now flooded, for 80 ft. before it cut off against the 
porphyry.
The Main adit runs in across the contact into the quartz- 
rock, in which two main shoots of white quartz carrying wolfram 
were located. The tunnel shaft 20 ft. from the mouth of the
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adit is 43 ft. deep, the upper part vertical, the lower dipping 
with the contact, which is but a few feet away. The quartz shoot 
was up to 10 ft. in diameter, and besides disseminations in the 
solid it carried crystallised wolfram and a little scheelite in vugs. 
One rich patch, yielding 3 tons wolfram, was got 20 ft. below the 
adit, where a branch pipe came in.
The inner shoot worked from the surface was followed on 
an underlie of 1 in 1 for 30 ft. In one place it was 10 ft. across, 
but usually it had no defined boundaries. The quartz was 
coarsely crystalline and rich in wolfram, accompanied by a little 
bismuthinite. Above the underlie there may still be seen an 18-in. 
band of white clay containing crystals of quartz up to 3 in. long 
and 2 in. in diameter, and in places plentiful wolfram. It would 
seem to be a kaolinised dyke of pegmatite. The yield from the 
underlie was 16 tons.
Photo. 4.— Ferguson U nited .
W IT H  R O S E  O F D E N M A R K  O N R IG H T  A N D  B A M E O R D  H IL L  O N  LEFT 
F R O M  A C R O SS R O C K Y  C R E E K .
Between the tunnel shaft and the underlie a flat shoot has 
been located and followed on to the porphyry contact, here dip­
ping westward—the opposite to the normal. The quartz is white 
and crystalline but gradually shades outwards into siliceous 
greisen and that into micaceous greisen. It carries wolfram with 
a trace of molybdenite, and in vugs a little pyrite occurs.
47
Above the adit several patches of quartz rich in wolfram 
were found by following a strong clay seam to W allace’s work­
ings, These last are on a pipe, averaging 5 ft. in diameter, of 
crystalline quartz carrying wolfram with, in the shallow ground, 
quite 4 per cent, bismuth. The richest bunches of ore have been 
located where clay heads come down in the flatly jointed greisen ; 
and it is almost certain that the pipe itself follows joint inter­
sections, though the joints themselves are no longer open. The 
trend of the pipe is at first southwards at 1 in 1, but at W allace’s 
20-ft. shaft it bends suddenly to the west, after a short distance 
it changes again to the south (with dip decreased to 30°), and 
below that it shoots to the east-north-east, then east, and lastly 
south-south-east to its termination on the porphyry contact, which 
still dips abnormally to the westwards. Numerous spurs are 
given off from the pipe, any o f which may be worth following 
and may be more permanent and productive than that worked.
It is proposed to sink a vertical shaft to the dip o f the 
southern workings to pick up the continuation of the shoots 
hitherto underhand stoped.
Generally then the shoots worked are indefinite in form and 
trend, discontinuous, and liable to branch. This is probably due 
to excessive jointing in the contact zone of the granite having 
allowed of the spreading o f the ore bringers, with consequent 
general greisenisation and silicification. The occurrence of 
metal-bearing quartz actually on the contact surface of the 
porphyry at the Ferguson United is to be contrasted with the 
occurrences on Bam ford H ill proper, where the productive 
greisen is some distance away from the porphyry.
Ÿoung’s shaft has been sunk on the underlie to the boundary 
of the claim 100 ft. below the surface. The pipe yielded besides 
wolfram (2 tons), wolfram-bismuth (7 /20  ton), a larger quantity 
than usual of molybdenite (1 5/20 ton).
Mr. Dow, one of the proprietors of the lease, estimates that 
the Ferguson United has produced 200 tons wolfram and 6/20 
tons bismuth, but not more than 1 7/20 tons molybdenite.
Gillian and Bridge.
The greisen of the Emily Knob, which is included in this 
claim, has been worked open cast to shallow depths over an area 
of several acres, but the present productive workings are in a 
gully at the head of Rocky Creek.
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An adit here runs in across the flat-lying contact of the 
porphyry and greisen, in the latter of which two pipes have been 
discovered. One of these was followed from the surface do a 
depth of 50 ft. (i.e ., to near the end of the adit) for a yield of 3 
tons of wolfram, exclusive of any won in the early days by open 
cutting. In the face there is now exposed 1 to 3 ft. of ironstained 
cavernous crystalline quartz, barren of metallic metal but pro­
mising and worth following.
The other pipe was discovered in following a thread of 
molybdenite that crossed the adit, and a shaft was then sunk 
from the surface intersecting it immediately below the porphyry 
at 50 ft. depth and continuing on it to a total of 90 ft. in quartz- 
rock. Near the porphyry the grade must have been high for the 
prospectors during a period of three months recovered 4 cwt. 
wolfram and 1 cwt. molybdenite per week, a total of 3 tons o f 
concentrates. The bottom of the shaft is in blue and white 
quartz and pyritic chlorite. Bismuth is disseminated in the blue 
quartz, and molybdenite in the chlorite. Wolfram crystals up^  
to 2 in. in length occur in the white quartz, where also a little 
molybdenite is showing.
Photo. 5.— Gillian and Bridge
F R O M  T H E  E A S T , W IT H  E M IL Y  H IL L  IN  T H E  B A C K G R O U N D .
- The molybdenite obtained from these workings is crystal­
lised in quartz* individual crystals being i y 2in. in diameter, and 
radiating in structure. Its oxidation has given rise to the rare:
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molybdate of molybdenum, ilsemannite, which occurs as a blue 
incrustation on and among the quartz crystals.
A  third small pipe o f molybdenite was followed for 20 ft. 
below the adit, where it is said to have been lost in a pyritic 
formation.
This mine is to be singled out also because o f the discovery 
of comparatively high grade copper lode material in the vicinity 
of one of the wolfram-bearing quartz-pipes. The workings were 
not made accessible to me but it is understood that the pipe is 
2 ft. in diameter and has been followed down from the surface 
beneath the gently inclined cap of porphyry, passing over a 
mass of cupriferous chlorite at 42 ft. depth. This formation was 
subsequently sunk on, and at 80 ft. vertical depth an 8-in. pyritic 
seam was found to dip away from the shaft towards the west, 
whereas the quartz pipe, 2 ft. by 8 ft. in section, continues to 
the eastwards. The pyritic ore at the brace contains in addition 
to massive chalcopyrite some zinc blende and crystallised pyrite, 
as well as a little molybdenite. A  parcel of. 3 17/20 tons of the 
hand-picked ore was sent to Chillagoe in 1907. This contained
Cu =  16% ; Au — ljd w t1. Ag =  lOoz1 ; and Bi =  ? 2.
Mr. Hedley reports the quartz yielded Burgess :
1 ton wolfram and ton molybdenite.
Several shallow shafts have been sunk along the southern 
boundary, but the yields were small.
The total production of the claim is an unknown quantity, 
but it can scarcely have been less than 100 tons wolfram. An 
output of 8 14/20 tons wolfram and 3 2 /20 tons molybdenite 
has been accounted for in recent years alone.
Gray.
The Gray is on the north-eastern shoulder of Bamford Hill, 
and adjoins the Haymaker. It has been well, surfaced, with very 
satisfactory results, much of the shallow ground having yielded 
wolfram at the rate of y2 cwt. to 1 cwt. per man per day; and 
some sinking has been done on three main pipes and their 
branches.
Grandon’s, on the northern boundary, cropped as an iron­
stone blow, but the quartz pipe below averaged 4 ft. in diameter 
and dipped 30 degrees to 50 degrees eastwards (towards the' 
porphyry) to the boundary at 40 ft. depth. Allowing for one
1 Per ton. 2 Sufficient to min the parcel as copper ore.
D
10 ft. blank between 25 and 35 ft. on the underlie, we must 
conclude that the quartz was thickly studded with wolfram, for 
the yield from above the boundary was 16 tons. The country 
is quartz-rock, but in the stopes there is much soft mica-rock, 
some of which carries wolfram.
Two branches of Johnson’s pipe cropped near the centre 
of the lease. One dipped eastwards and the other southwards 
at an angle of 30 degrees to their junction, below which the 
pitch was to the east, the angle increasing to 40 degrees. The 
conspicuously flat-jointed country is greisenised granite passing 
in places into kaolinised granite, a change usually accompanied 
by an increase in the proportion of wolfram. The greisenised 
granite gradually shades off into greisen, which becomes more 
and more siliceous till the core or pipe o f quartz is reached. 
The pipe has been followed to a vertical depth of 50 ft., 
where there are showing only small areas of white quartz with 
bluish quartz-rock above and greisen below a flatly inclined joint 
along which the country is decomposed through a thickness of 
6 in. to a foot. The wolfram recovered from  these workings 
amounted to 24 tons, of which 7 tons came from  a depth of 50 ft.
The old shallow shafts (Gray’s, Inne’s, Proctor’s, &c.) on 
the south-western side of the lease are in flat-jointed quartz-rock, 
wherein crystalline quartz carrying wolfram has been met in 
bunches. In Inne’s shaft, the deepest, pyrite appeared with 
water towards the bottom and work therefore ceased, though 
conditions were regarded as favourable for the occurrence of 
molybdenite, of which traces are noticeable in the dumps. Some 
iy2 ton of shoad bismuth was got on the surface.
The lease ’s total production of wolfram is calculated by Mr. 
Gouge as 70 tons, and as over 30 tons came from Johnson’s work­
ings and 20 tons from Grandon’s, this does not seem to be an 
over estimate.
Haymaker.
The Haymaker, comprising as it does the crown of Bamford 
Hill, is the highest lease on the field. It has also been the most 
prolific. The year 1910 was one of the most strenuous, there 
being then six tributers at work besides the owners, and for a 
time the mine turned out wolfram at the rate o f 2 or 3 tons per 
week. The older miners tell of the great blocks of wolfram 
that lay scattered over the ground in the days when a market 
could not be found for the material. W e have now no means of
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ascertaining the total wolfram shipped from here, but Mr. Gouge 
has kept the following record since he became a shareholder :—
— W . Bi. B i.-W . M o.
Prior to 1907
Tons.
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Tons. Tons. Tons.
1907-1908 (total) ........................... K 1 1 9Oi-2'0 . .
1909 (total) ........................................ Q l  1 9ό ίΐο 2ä3ö
1910 (total) 7
1911 (total) ........................................ -£ö 2%
1912 (May) ........................................ Ho 2π
Tributers, 1907-1912 (May) 54 1 4
Total to May, 1912 191* Q l  2 όΨΰ δ » 4
Mr. Paul Jensen of Lappa Lappa, one of the few of the early 
mining residents still on the field, informed me that the first 
parcel of wolfram, 5 tons in all, was shipped to Sydney in 1896, 
and realised £9 per ton above expenses.
The surface has now been well worked over and many of the 
pipe sources have been uncovered. A  not inconsiderable amount 
of opencast work has been undertaken and nine shafts have been 
sunk.
Freeman, the original holder of this ground (as the Oakvale 
Surprise claim ), opened the Bismuth Gut near the top o f the hill. 
He also won 7y2 tons of shoad wolfram from the highest point on 
the ground. Subsequently 2 tons of bismuth carbonate was 
recovered by re-screening his dumps, some lumps being as large 
as the fist.
They have on the Haymaker, in No. 1 shaft and the main 
adit, the largest lode yet discovered at Bamford. This can scarcely 
be designated a pipe, for, though its whole extent has not yet 
been proved, the workings show the main mass to be distinctly 
tabular, 5 to 7 ft. thick and 60 ft. wide. It has been followed on 
the underlie 120 ft. to the dip, at angles of from 45° to 70°. 
There are, it is true, branch pipes dropping off from this tabular 
mass, and these probably mark the channels through which the 
ore bringers rose from the magma below, to be trapped beneath 
gently dipping heads or major joints. The lode material consists 
of bluish quartz-rock, through which run contorted shoots of 
wolfram and bismuth. On the upper level, the wolfram still 
showing is much coarser than that at the adit, one colour ”  
enclosed in blue quartz being a foot long and 3 in. wide. No
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rich stone has been found below the adit level, but then the shaft 
extends only 20 ft. down, and there is much room for prospecting 
towards the west, where rich stone may reasonably be expected.
Some stoping has been done above the west drive off the adit, 
but a large amount of stone yet remains to be broken down 
between it and the upper level off No. 1 shaft. Generally the 
roof o f the adit stope is determined by a flat dipping joint— 
often having a clay selvage, adjacent to which the quartz carries 
particularly good values in wolfram and bismuth. The country 
to the east o f the main haulage way is greisen, but the adit is 
in decomposed granite— that is to say, there is a belt of unaltered 
granite between the porphyry and mineralised zone.
In  the stope above the adit level much white kaolin is found 
as an infilling between quartz crystals. This may be the result o f  
pneumatolytic action on the felspar of older pegmatite masses, 
or it may be due merely to weathering.
Mr. Fletcher, one o f the leaseholders, informed me that the 
total· yield from the No. 1 workings may be taken as 85 tons, 
of wolfram, averaging over 70 per cent. W 0 3. One parcel o f a
ton assayed 72-5 per cent.
Hey den’s Cut, from which 10 tons of wolfram was got, is 
on the western slope and near the point of the hill. It is said to- 
have been the only opening when the present holders took over 
the ground. Nuggets of wolfram of up to 7 cwt. came from the 
surface here. The cut is in siliceous greisen with flat kaolin 
seams, and it overlies kaolinised granite. From the cut an. 
adit runs eastward into the hill and connects with the top shaft. 
Some stoping has been done for a yield, it is said, of 3 tons o f  
bismutite, this being, therefore, the best patch on the field. The 
greisen and kaolin at the inner end of the adit appear to be· 
well worth the prospectors’ further attention.
No. 2 pipe has been worked out to a depth of 100 ft., the dip- 
decreasing from 60° near the surface to 45° in the lower part. 
It was 5 ft. in diameter at the crop, but swelled to 13 or 14 ft. 
in places below; and it is responsible for a yield o f 8 tons 
wolfram with 2 tons molybdenite and 1 ton bismuth. It is now 
flooded and inaccessible.
No. 3 pipe underlies 1 in 1 towards the contact. It has 
been sunk on to a depth o f 100 ft. and proved to have an average 
diameter o f 5 ft. Great lumps of wolfram were found on the
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surface by the prospectors, and the shaft yielded 7 tons of 
wolfram with 5 or 6 cwt. molybdenite and a little bismuth. The 
mullock dumps indicate the presence o f some pyrite and from 
the same it is learnt that the country is greisen.
No. 4 pipe is said to have been 6 to 10 ft. in diameter and to 
have yielded 2 tons wolfram. The shaft is vertical for 30 ft. 
and then underlies 1 in 1 towards the contact.
No. 5 pipe, which crops almost on the summit of Bamford 
Hill, is responsible for the largest patch o f wolfram yet found on 
this field— 22 tons of the mineral having been recovered from 
20 ft. of sinking. The total yield is given as 27 tons wolfram, 
2 tons bismuth-wolfram, and l 1/^ ton bismuth.
The shaft descends vertically 15 ft. from a small open cut. 
The shoot, carrying bismuth values only, then pitched off to the 
east-north-east at an inclination of 1 in 1, gradually widening 
out to a width of 25 ft. in the bismuth stope. Half-way down a 
drive was put in to the northwards, proving micaceous greisen 
with bismuth contents (both metal and carbonate) for 20 ft. 
from the shaft, besides a little wolfram. Both bismuth and 
quartz are still showing in the walls o f this stope, but the 
richest ore passed under foot to the east-by-north. This was a 
greisen-surrounded body of quartz up to 8 ft. in diameter, and 
for 35 ft. it yielded 1 ton o f wolfram per foot o f sinking. Clay 
seams form  the roof, but there also shows still much barren 
ferruginous quartz with crystalline vugs. Below this rich part 
the shaft was continued 15 ft. in bluish quartz with colours of 
bismuth carbonate only. The quartz has flat flucan joints like the 
greisen into which it passes westwards. There are also numerous 
vugs filled with red clay. The possibility o f striking fresh shoots 
o f  ‘ ‘ metal ’ ’ always exists in such an ore-body.
From the southern end of the bismuth stope another shoot 
ô f  ore-bearing quartz pitched east-by-south; and at 40 ft. down 
an incline o f 1 in 1, the face is in bluish quartz with bismuth 
carbonate values (just below the payable grade). This quartz is 
intersected by a strong joint filled with clay. Spurs have been 
worked north and south from the incline ; in the latter a 2 ^ -ton  
lump of wolfram was met, and wolfram and bismutite are still 
showing in the quartz here. The greisen country is strongly 
jointed, the dig lined heads dipping flatly. The wolfram from 
this pipe is said to have assayed 72 per cent. W O s.
The Little Adit opens out o f a large cut above No. 1 shaft. 
The wolfram, of which 5 tons came from  the cut, occurs in
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patches in silicified greisen shading into crystalline quartz. The 
adit, from which no production has yet been recorded, seems to be 
passing into kaolinised and greisenised granite under the greisen, 
of which the cut proves a thickness of 18 ft.
No. 6 shaft is in the same zone of flat-jointed greisen as the 
No. 1 workings. A small shoot was sunk on vertically for 15 ft., 
when it ran off northwards for 15 ft. and eastwards for 20 ft. at 
low angles. As the shaft and the cut above it yielded 3 tons of 
wolfram, some rich stone must have been raised. It is believed 
that the silicified country surrounding the shaft carries sufficient 
wolfram to warrant its exploitation by open-cast methods.
W righ t and S ton ey ’s open cuts are nearly 30 ft. deep, but 
are now caving in. These old workings are credited with a yield 
of 7 or 8 tons of wolfram.
M iles’s shaft is on the south-western boundary of the lease. 
It was sunk during 1911 by a party of tributers to a depth of 
80 ft. in quartz-rock shading outwards into decomposed granite.
P h o t o . 6 .— B a m f o r d  H i l l  a n d  H a y m a k e r .
A S  S E E N  F R O M  T H E  T R IB U T E R S ’ S H A F T , S U N N Y  C O R N E R .
The quartz pipe for the first 20 ft. pitched south-west at 70° and 
then became nearly vertical. In section it was usually flattened, 
and it had a major diameter of 20 ft. When seen by me in 1911 
the tributers were stoping on 12 in. to 2 ft. quartz containing
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bunches of molybdenite and wolfram, with much soft pyritic 
material in the sink. The ore had been found to follow a well 
marked joint sometimes lined with quartz crystals. Mr. Price, 
the tributer, inform ed me subsequently that an earthy greenish 
chloritic material came in towards the bottom of the shaft, and 
at the same time the wolfram failed. Miles’s shaft has been 
the most prolific o f the Haymaker workings in molybdenite, which 
mineral was in excess of the associated wolfram. It occurs in 
coarse nuggety form  and has traces of pyrite between the 
laminae. One patch o f 3 tons was struck at 50 ft. below the 
surface, and during 1912 the old dumps were turned over and 
screened for molybdenite fines lost during mining.
Heart.
The Heart was an alluvial claim on the porphyry in Bismuth 
Gully, the ground worked being a narrow run coming down from 
the Extended crops. The workings, which are but a few feet 
deep at most, widen gradually from 10 ft. at the top end to 
1 chain on the southern boundary. W ater for sluicing is avail­
able for a week after heavy rain, and concentration is effected 
by banjo for a month longer— the holding having thus to lie 
idle for the greater part o f the year. The claimholder is said 
to have won quite 10 tons o f wolfram.
Hit or Miss.
This claim is to the dip of the rich ground on the eastern 
side of the Haymaker, and it is estimated that 100 tons of 
wolfram was won from  it during the years 1903-1912. In 1907 
the owners’ profits were at the rate of £6 per week per man. 
There are four main open cuts and six shafts.
The 5-ft. wolfram-bearing pipe worked in No. 1 cut was 
followed by No. 1 shaft to a depth of 40 ft., where the shoot was 
lost. A  little further down, however, at No. 2 shaft, another 
obliquely running shoot was worked for a distance o f 20 ft., 
when it also cut out or dipped into the floor. Sinking was con­
tinued for 70 ft. in bluish-rock quartz, too poor to pay for wages, 
till 5 cwt. of bismuth was got 50 ft. down with a small quantity 
of wolfram. In  the face 15 ft. beyond there are only stringers 
of white quartz in bluish quartz-rock having a little disseminated 
molybdenite and wolfram. The cost o f exploratory work having 
now become prohibitive, the tributers rose above the wolfram 
patch on a water-head ; and they then drove towards the new 
vertical shaft to make a connection for ventilation.
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The tributers91st and 2nd cuts are in much-jointed silicified 
greisen, the former with sulphide-stained quartz. These work­
ings do not seem to have given remunerative results.
Cahill’s Shaft pipe, from which tributers won fair returns, 
is in the north-western corner o f the claim. It has been followed 
by opencut and underlie shaft a total distance of more than 
100 ft., the dip gradually decreasing from  60° near the surface 
to 30° and less near the bottom, where there is said to be promis­
ing quartz with a little molybdenite and wolfram. No bismuth 
was got below the opencut. The country is blue quartz-rock.
Leo.
The Leo, on Rocky Creek, south o f the Osborn United, is 
now included in the Gillian and Bridge. The various workings 
are said to have yielded 10 tons of wolfram and much bismuth, 
the prospectors having recovered alluvial bismutite at the rate of 
2 bags per week during the progress o f dry shaking.
Mr. Hedley informed me that some wolfram was found at 
50 ft. depth in the Iron shaft though at the surface limonite 
only cropped.
Barrett’s cut is said to have yielded 3 tons o f wolfram, and 
from Short’s 30-ft. shaft, now used as a well, a little bismuth 
came.
Marseillaise.
The Marseillaise is a large lease at the head of Nuggety 
Gully, including Moseley’s, better known as the A .l claim. 
Three shafts have been sunk on it for a very small return, prob­
ably not more than 2 tons molybdenite and 1 ton wolfram having 
been won during the past two years. The greater part of the 
lease is covered by porphyry, and in the remainder conditions 
are not altogether desirable, the granite having been insufficiently 
altered for rich shoots to be expected at the surface. At a 
depth, however, the well jointed and greisenised zone worked to 
such advantage on the Haymaker, Davis United, and Hit or Miss, 
may yet become productive beneath this holding.
Moseley’s shoot, the best located, was sunk on with Govern­
ment aid to a depth o f 97 ft. during 1908 and 1909. The pipe 
is said to have been a very small one and cut out altogether 
towards the bottom in quartz-rock, exhibiting occasional splashes 
o f molybdenite. Wolfram was got in the upper part of the 
shaft, and molybdenite in the lower part, the latter associated 
with sulphides o f copper, lead, silver, zinc, and bismuth. A
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block of this pyritic ore shown me consists chiefly of cupriferous 
pyrite with scattered galena, traces o f quartz, and some green 
chloritic mineral. A  sample of this ore is reported to have 
assayed:
G old  =  3 d w t. 19 gr. per ton .
S ilver =  18 oz. 1 dw t. per ton .
C opp er =  9*8 % .
L ea d  =  4 ’ 6 % .
The leaseholder at the time o f my visit was sinking in hard, 
much jointed greisenised granite in the northern part of the 
lease, and scattered through the rock were small bunches and 
crystals o f wolfram, traces o f molybdenite, and some compara­
tively large masses of pyrite.
Morning Star Extended.
This holding adjoins the Haymaker on the south-west. It 
is better known as the Morning Star or the Extended, the names 
of former leases.
It has been one o f the premier producers since 1904, and 
has yielded more bismuth than all the other holdings together— 
6 or 7 tons. A t least 130 tons wolfram has been recovered, but 
the molybdenite saved was only a few hundredweights.
The old wolfram-bismuth surface workings extend parallel 
with the contact right across the northern part of the lease from 
the Davis United and Haymaker, and there are shafts in every 
part ; but the most productive workings are near the centre, 
where we have a zone o f quartz-rock lying parallel with the 
contact surface o f the granite and overlying porphyry. In this 
zone the wolfram and bismuth occur irregularly in the neighbour­
hood of flat, well-defined joints ; but though there is a multitude 
of inclined joints, it is dôubtful if more than a few of the latter 
had any connection with the deposition of the minerals, for most 
of them had probably not developed at the time of differentiation.
From the Tunnel shaft and No. 1 adit two of these flat-lying 
shoots were worked. These are 6 ft. high and 8 to 10 ft. wide, 
and 20 ft. apart. A  connecting shoot has been discovered 
adjacent to a master joint at the eastern end of the shoots. From 
the stope to the west of the tunnel shaft 25 tons wolfram and 
y2 ton of bismuth was won, but beyond the drive towards No. 2 
adit entered barren quartz-rock. A  few flakes of molybdenite 
are to be seen in this ground, but there has been no commercial 
production of the mineral.
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No. 2 cut exposed a shoot of bismuth ore pitching 60° to the 
north-west. At 30 ft. from the surface the shoot turned over to 
the north-east and was sunk on for 20 ft. at an angle of 45°. In 
the bottom, which is believed to be in the vicinity of the western 
drive from the tunnel shaft, there is very little ore showing.
The Bism uth cut was opened on a small shoot of bismuth 
ore, perhaps an offshoot of that worked in No. 2 cut, which is 
almost contiguous with it. The shoot was 15 ft. long, 6 ft. wide, 
and 12 ft. high, and from it was won between 2 and 3 tons of 
bismuth. A little of the ore left on the side of the cut contains 
quite 5 per cent, of bismuth-wolf ram. The shoot has no dis­
tinct walls, nor is there any defined run of ore, the bismuth 
simply occurring as a filling in the more shattered parts of the 
quartz-rock. The cut, on being extended northwards along a 
master joint, met a shoot of wolfram ore, 5 to 8 ft. wide, 
which was followed for 45 ft. when it was cut off by a dyke 
of felsite. No bismuth was got here, but 20 tons of wolfram 
was recovered. The underlying country is quartz-rock, without 
any special feature such as a master joint to indicate the reason 
for the existence of the shoot in this position. On driving
Photo 7.— Morning Star Extended
L O O K IN G  E A S T W A R D S .
through the felsite, ore was found again, the shoot pitching flatly 
west-north-westwards along the dyke. The shoot was connected 
with the surface by a shallow whip shaft sunk through decom­
posing much-jointed granite. The shaft exposed a small pipe 
of chloritic material containing specular iron ore. There are 
also irregular bodies of quartz containing molybdenite, scheelite, 
and traces of chalcopyrite—the last in cracks.
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The Bismuth cut and whip shaft yielded in all about 30 
tons of wolfram, besides 10 tons got on the cap. The wolfram 
is glossy black on the cleavages, but slightly ferruginous in old 
cracks. As marketed, it assays 68 to 69 per cent. W 0 3, but 
picked samples run 72 per cent.
Other shoots have been worked in the shafts to the north o f 
the adit workings, but they were cut off in depth by a felsite 
dyke, probably a faulted part o f that referred to above.
The new top shaft sunk in 1912 intersects wolfram-bearing 
quartz on the opposite side o f the dyke and at a depth of 35 ft. 
The shaft underlies 1 in 1 westwards, and at the time of visit 
had reached a depth o f 75 ft. It seems to have passed out of 
the shoot first intersected into another coming down from the 
surface. This is overlain by greisen, and there is probably 
quartz-rock below it. The face of crystalline quartz is estimated 
to average 2 per cent, molybdenite-bismuth, the minerals occur­
ring in nests as much as 4 in. across; but there are traces of 
chalcopyrite. As having come from this place, Mr. Dangaard, 
one of the shareholders, gave me a most interesting specimen of 
wolfram penetrated by needles of metallic bismuth. The lower 
part of the shoot is practically barren, and has been left as a 
floor ; but the face exhibits a number of open crystal-lined vugs. 
The yield is given as 5 tons wolfram, 5/20 ton molybdenite, and 
4/20 ton bismuth.
Graham’s shaft, now abandoned, in the south-western corner 
of the lease is probably 50 ft. deep. It was sunk, with a steep 
dip north-westwards, on a 6-ft. pipe of quartz carrying molyb­
denite and wolfram.
Miles’ shaft and opencuts are in the north-eastern corner. 
The shaft is on a fine shoot o f white quartz, yet the product o f 
40 ft. of sinking and driving was but a few bags of wolfram. 
The yield from  the cuts was probably considerable, but has not 
been recorded.
Northern United.
The Northern United, the northernmost of the leases on 
Rocky Creek, is credited with a production of between 80 and 
100 tons of wolfram, and is to be ranked among the best hold­
ings of the field, having been continuously developed since 1905 
by an average of five men. The wolfram, moreover, is of a 
good class, and the concentrate as marketed averages 70 per 
cent. (i .e 69 per cent, to 711/2 Per cent.) tungstic acid.
GO
P h o t o . 8 .— N o r t h e r n  U n i t e d , w i t h  R o l l i n s o n  o n  l e f t .
A S  S E E N  F RO M  A C R O S S  R O C K Y  C R E E K .
Mr. A. Quill has records of output during recent years as 
tabulated below :—
1909— 19 tons w olfra m ; and 1 »  tons m olybden ite .
There are three chief sets of workings in the central and 
southern parts of the lease, those in the north being of uncertain 
standing. Unusual facilities are available in this mine for the 
making of observations— on the occurrence of pipes, on the occur­
rence of vugs (both in the quartz pipes and in the enclosing 
altered country), on the increase in sulphides in depth and their 
preference for vugs as a habitat, and on the tendency of molyb­
denite to concentrate in the under side of the pipe.
The main whip shaft on the Rollinson boundary is con­
nected with W inter’s adit and Truss and Devey’s shaft. Several 
more or less isolated pipes in the close vicinity of the contact 
have been exploited, but to describe them in detail would be 
tedious. The last worked was that of Truss and Devery, above 
the adit. In driving towards this, another richer shoot was met 
and followed by winze on the underlie a total distance of 145 ft. 
An indefinite horizontal shoot was followed off this and led to 
another steeply dipping pipe. The main whip shaft was sunk 
for the purpose of improving the ventilation, and by it still 
another pipe was revealed. The greatest of the shoots is that
1910—  9
1911—  1 6 »
1912—
6 1
Photo. 9.— Northern United.
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in the tunnel winze, a width of 20 ft. of quartz having there been 
broken down without meeting the hanging wall. This is above 
the 45-ft. level, below which the pipe contracted to less than 
5 ft. diameter, which is more nearly the average of the other ore- 
bodies.
P l a n  2.
The shoot followed on the underlie below the vertical sec­
tion of the main shaft has been persistent and productive to»
6 2
a depth of 190 ft. ; but near the bottom it contracts much, and in 
the sink has given place to a line of vugs below its intersection 
by a cross shoot. A rich strike of wolfram was made just below 
the intersection, 15 tons being won from the chamber above 
the sink, 20 ft. high and 15 to 20 ft. in diameter., and there is 
still a good sprinkling of the mineral in the surrounding quartz- 
rock. In the sink a great vug had just been broken into. This 
was still under a foot of water, but grab samples of the filling 
material were secured. These contain, besides abundant quartz 
crystals, an earthy crystalline mud, including some molybdenite, 
galena, and blende. This mud, after removal of visible sulphides, 
was found by the Government Analyst to contain—
P b  . .  =  4 0 -3  % \
Bi . .  =  Nil. Also—
M O 3 . . =  29*8 %  V A u  =  tr. (less than  9 gr. per ton)
W 0 3 . . =  9-4 9'L Γ A g  =  3 oz 2 dw t. per ton.
The surrounding country is quartz-rock, with some specks of 
biotite and small irregularly shaped masses of quartz carrying
F i g . 7.— P i p e  o f  C r y s t a l l i n e  Q u a r t z  w i t h  V u g  p a c k e d  w i t h  Q u a r t z  
C r y s t a l s  a n d  b a s a l  l a y e r  o f  M o l y b d e n i t e .
T unnel winze, 45-ft. level, N orthern  U nited.
colours of wolfram up to 6 in. long and 2 in. wide, and in the 
more vuggy parts showing molybdenite. Small patches of kaolin 
in the quartz are probably the remains of felspar inclusions.
O 12 36 inches
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The wolfram in the main workings is fairly coarse, and it 
has been observed that where the crystalline quartz includes 
horses of the granular quartz-rock, these latter are apt to be sur­
rounded by wolfram, such being also the case with one of the 
smaller vugs. (See the stope, 70-ft. level, main shaft.) The
molybdenite, too, though the individual crystals are seldom more 
than 1 in. in diameter, tends to occur in bunches with a prefer­
ence for the under part o f the pipe. One of the best cases 
observed by me was in the rise off P eter’s winze, where the 
quartz pipe was 10 to 12 ft. long and 3 to 5 ft. wide. 
Within 6 in. of the underlying greisen almost the whole of the 
molybdenite has collected, there being but few flakes of the 
mineral in the main body of the quartz and in the footwall 
country. The molybdenite is of high grade, being very solid, 
with no inclusions of either pyrite or bismuth, bismuth minerals 
being rarely seen in this mine.
A little scheelite has been observed; it is mostly in crystal 
form, but some fills minute cracks : n the wolfram.
The vugs of the main workings are o f more than ordinary 
interest in that from  the surface to the bottom (190 ft. down) 
they have been found to contain fluor.
A  fine example o f the intersection o f two distinct pipes was 
observed in Peters’ Winze below the main shaft at about the 
100-ft. level. One o f the pipes dips 70° to the south-east and the 
other, 2 ft. in diameter, dips 30° to the north-east.
The Dane’s pipe crops near the centre of the lease and dips 
east-south-eastwards beneath the porphyry, but the intervening 
contact granite here, strange to say, is not at all greisenised. An 
unexpected finding was that of richly argentiferous copper-lead 
ore (chalcopyrite with sugary galena) at a depth o f only 25 ft. 
For the first 70 ft. the pipe inclined 1 in 1, and the yield of 
wolfram was 25 or 26 tons. The shoot, 6 to 7 ft. in diameter, 
then ran off flatly for 40 ft., yielding 10 or 12 tons more. At 
this point complications were encountered. In  the direction of 
trend of the shoot, vugs only were showing ; but under foot two 
pipes, one 4 ft. by 2 ft. and the other 5 ft. in diameter, pitched 
down at 65° or 70°. One o f these was followed a total distance 
of 110 ft. for a wolfram  yield o f 2 tons, the stone in the bottom 
being still poor. The other entered a large vug at 90 ft. down. 
The two shoots are said to come together again towards the 
bottom of the shaft, but this is doubtful. The total yield of the
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pipe is variously estimated at 40 and 50 tons of wolfram, and 
5 or 6 tons of molybdenite. The workings were flooded during 
my visit.
D every  and Trusses and C oven ey ’s surface workings above 
the adit are extensive, comprising both opencuts and shallow 
shafts. The shoots seem to have been particularly rich on the 
surface.
M artin ’s p ipe was of small size and should probably be 
grouped with those of the main workings towards which it 
pitches. At 70 ft. depth is a vug in the side of the shaft. This 
contained 3/20 ton molybdenite and the surrounding quartz 
shows wolfram freely. Just beneath this a good patch of 
wolfram was met but the shoot has become very small in the sink 
85 ft. from the surface. Kaolinised pegmatite comes in on a 
ferruginous joint towards the bottom.
Truss and N orton ’s crooked pipe gave off branches, one of 
which was followed back to the surface while the other led to 
Martin’s shaft.
Norton.
The Norton, near the hilltop to the east of the Haymaker 
and Gray, was among the chief producers during 1904-1906, but 
has shown a gradual falling off, and now it is let on tribute. 
Mr. Rowan, the lessee, estimates the total production at 150 tons 
wolfram and a few tons molybdenite. Some of the surface ground 
was so rich that the early fossickers won as much as half a bag 
wolfram per man per day, most of this having been shed from 
the greisen. The shallow ground should, in fact, be credited 
with the greater part of the yield, as the sinking was on the whole
P h o t o . 10.— N o r t o n  in  t h e  d i s t a n c e  a n d  E m i l y  i n  t h e  f o r e g r o u n d
V IE W E D  F R O M  T H E  N O R T H -E A S T .
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disappointing. Thus even the open cut in the northern corner 
of the lease was unprofitable work, as was the 60-ft. well shaft 
on the eastern corner o f the G ray and one or two other shallow 
shafts.
On the other hand, the shoot coming down from Gray’s 
shaft was intersected by Grandon at the boundary, 30 ft. below 
the surface, and, being followed down, gave a yield of 50 tons 
wolfram for 70 ft. o f sinking. The shoot was somewhat flattened, 
being 4 ft. high and 7 ft. wide ; and it consisted of bluish-white 
quartz in biotite greisen containing traces o f molybdenite. For 
the'first 50 ft, its inclination, which, on the whole, is east-north­
eastwards, was gentle, but the shoot then pitched down at an 
angle of 60°, swelling at first to 20 ft. diameter and then quickly 
contracting. It was cut in the main vertical shaft at 70 ft. 
depth.
Another shoot coming down from the north-north-east, 
where prospected by Rudd’s and Norton’s shafts, should also be 
met in the main shaft, which has a depth o f 170 ft., but is 
inaccessible in the lower part.
The main shaft has been for some time abandoned, but 
tributers are proposing to reopen it and search for the extension 
of Gray’s shoot.
Oakvale Surprise.
This claim, the first recorded, was taken up by Mr. Freeman 
in 1897 on the crest o f Bam ford Hill. In the same year 5 tons 
wolfram was shipped to London, and the bismuth patch was 
also located. It is now part of the Haymaker.
Osborn United.
The Osborn United is one of the Rocky Creek leases, on 
which some of the richest alluvial has been found; two men 
during one wet season washed out 28 tons wolfram from one of 
the runs. Some sinking has been undertaken, but the holding 
is now deserted except for a caretaker. The yield is estimated as 
110 tons wolfram and 3 tons molybdenite.
The shallow greisen of Emily H ill has been traced north­
eastwards into the lease, as evidenced by the many open cut» 
running out in this direction.
E
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Photo. 11.— Osborn U nited
W IT H  G IL L IA N  A N D  B R ID G E  IN  T H E  F O R E G R O U N D  
L O O K IN G  D O W N  R O C K Y  C R E E K
D on ogh u e’s 50-ft. windlass shaft in the southern part of 
the lease is in white quartz, containing traces of molybdenite. 
The country is siliceous and micaceous greisen.
D o w ’s p ipe pitches north-eastwards, and has been worked 
from two shafts, of which the main one is vertical for 75 ft. and 
then underlies for 75 ft. It is inaccessible, but the dump is of 
quartz-rock and quartz with some spangles of molybdenite. The 
above recorded output of the mineral should be credited to this 
shaft, and it is understood that molybdenite is still showing in 
the bottom, but that it has become unprofitable to work at such 
a depth with a whip.
Peter’ s.
Peter’s is an alluvial claim on Bismuth Gully, and from it 
during the years 1907-1912 a recovery of 10 tons of wolfram had 
been made. The concentrate shown me contained besides sub- 
angular grains of limonite-encrusted wolfram, 10 to 20 per cent, 
bismuth (mouse-coloured carbonate and yellow oxide, with some 
metallic kernels), for which, by the way, no allowance was made 
by the ore buyers. When water is not available, the wash, after 
being freed from larger boulders, is put through the dry shaker, 
and the concentrate so obtained is hand washed ; but during the 
wet season the wash is treated in the banjo, elsewhere described.
At the top end of the claim the run, within which the 
wolfram is found in narrow trails, is about a chain wide and
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P h o t o . 12.— P e t e r ’ s  A l l u v i a l  W o r k i n g s .
L O O K IN G  U P  B IS M U T H  G U L L Y .
P h o t o . 13.— T h e  L o w e r  W o r k i n g s  o n  B i s m u t h  G u l l y .
W I T H  B A M F O R D  IN  T H E  D IS T A N C E .
the sinking 5 ft., but towards the lower end there is a rapid con­
traction. Much of the granite and porphyry wash has become 
cemented, and has to be broken up by means of explosives.
Rocky.
This ground is now comprised within the Trafalgar and 
Ballarat.
Rollinson.
The Rollinson United adjoins the Northern United on the 
southern end. It has been well surfaced and the underground 
workings are not inconsiderable. The lease during 1909 was 
regarded as the foremost producer of the field (during June and
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July, a tributing party of five men won 12 tons of wolfram), 
and at the time of my visit was still being vigorously exploited. 
The output for the period 1905-1912 is estimated by Mr. Gouge, 
one of the lessees, at 83 V2 tons wolfram, that officially recorded 
for 1909 alone being 25 tons. The grade is unusually high— 
one 28-ton parcel assaying 73 per cent, tungstic acid, and assays 
of as much as 74 per cent, have been returned in the case of 
scheelite-bearing shipments.
The ground is notably patchy with frequent blanks, and 
molybdenite, though fairly abundant in the holdings on either 
side, is conspicuously wanting here.
A  very rich run of shoad wolfram was worked down the hill 
from the open cut at the main shaft. From it 29 tons of wolfram 
was won by two men in eight months—the deepest stripping 
being 2 ft.
P h o t o . 14.— -W h i p  S h a f t , D r y  S h a k e r , a n d  J i g , R o l l i n s o n
The best pipe pitched north-eastwards to a depth of 40 ft. 
in the main shaft, and then fell vertically to a depth of 97 ft. 
The first rich ore was met at 10 ft. depth, and was stoped to the 
45-ft. level for a recovery of 12 or 15 tons wolfram. A branch 
spur 12 ft. wide was worked up to the southwards for 20 ft. 
into greisen, broken up by clay dig partings dipping parallel 
with the contact. Again, at 65 ft. depth tributers opened out 
on a branch trending east-north-eastwards at first, but gradually 
bearing round until, at the 90-ft. level, it is but a few feet north 
of the shaft. The yield from the 65-ft. level was 28 tons of 
73 per cent, wolfram. The mineral came in as a spot 1 in. in 
diameter in the middle of a mass of white quartz and gradually 
opened out to the full size of the drive. Another patch of 14
m
tons of wolfram was got between 65 and 85 ft. depths; bnt a 
large vug extended from 75 to 85 ft., and below it there has been 
only a trail of wolfram in the quartz. At the 90-ft. level the 
shaft has passed beneath the quartz into siliceous greisen con­
taining biotite as well as muscovite. The quartz of which a face 
more than 10 ft. in diameter is exposed pitches flatly north­
westwards.
The main adit, to the north-east of and 40 ft. below the brace 
of the main shaft crosses the contact of porphyry and granite, 
here underlying 1 in 1 eastwards. It was put in to cut a shoot 
found on the surface, where 1 ton of shoad wolfram had been 
got. In the greisen at the end of the adit there is showing only 
small bodies of white quartz with little wolfram. The adit is 
65 ft. in length, and is to be continued to the main shaft.
Bose of Denmark.
The Rose of Denmark is an abandoned claim on Rocky Creek 
between the Rollinson and the Ferguson United. Since 1903 
between 60 and 70 tons of wolfram has been won from this 
ground, most of it by open-cast work. In fact, the whole hillside
P h o t o . 15.— R e - t r e a t i n g  D u m p .
R O S E  O F D E N M A R K .
hereabouts has been tossed over to a minimum depth of 20 ft. 
Most of the output is to be credited to the early years and the 
shallow ground ; and the mine has now been worked almost to a 
standstill under existing conditions.
G oldup’s opencut in the south exposes quartz-rock and 
wolfram-bearing quartz in rough layers dipping under the 
porphyry beyond the creek. In one place there is 8 to 12 ft. of 
solid quartz-rock with scattered wolfram, overlying 3 to 6 ft.
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banded siliceous greisen, which again is superimposed on decom­
posed greisen carrying a little molybdenite. Goldup reported 
in 1908 that the footwall portion of the small pipe followed was 
practically solid wolfram.
P h o t o . 16.— G o l d u p ’s  O p e n c u t , s h o w i n g  g r e i s e n  f l o o r s .
R O SE  O F D E N M A R K .
The main underground workings are below N elson’s cut, in 
which is a vertical shaft 35 ft. deep. Two underlies leave this 
shaft at 15 ft. depth; the deeper underlying westwards for 15 
ft. and then northwards for 120 ft., and the other underlying 
towards the north-east to the adit and beyond it for 90 ft. These 
shafts being flooded could not be inspected, but it is understood 
that there is a good face of quartz in the sink of the deep shaft, 
though the quartz lately sunk through was barren of metallic 
mineral. There is said to be still molybdenite showing in the 
quartz at the bottom of the winze below the adit, which has been 
driven 55 ft. through granite.
Some interesting mineral occurrences have been noticed 
here—that of crystallised fluorite and scheelite associated with 
blende and bismuthinite ; but the pipes were small and very 
crooked.
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Rose οί Queensland.
/
The Rose of Queensland adjoins the Rose of Denmark on 
the western and upper side, yet it appears to be chiefly below the 
productive zone, for over the greater part of the claim the 
granite is but slightly greisenised. The shallow cuts along the 
western boundary are in quartz-rock, but they have yielded 
little ore.
One shoot has, however, been followed to a depth of 60 ft. 
for a recovery o f 5 tons o f wolfram. This in the upper part 
underlies at 30 degrees to the north-north-west, but near the 
bottom it has curved round, and is now pitching southwards at 
1 in 1. It contracted from  10 ft. to 1 ft. in diameter in the lower 
part of the shaft, and in the sink there are to be seen only small 
and irregular disconnected bodies of quartz in the quartz-rock. 
The quartz is crystalline, and carries a little interstitial blende, 
galena, cupriferous pyrite, bismutite, and fluor. A  specimen of 
galena from one of the vugs met here was assayed by the Govern­
ment Analyst for Mr. Goldup, and found to contain—
Pb =  74*2 % \  
Bi =  2-8% J with
f  Au =  19 gr. per ton.
 ^ Silver =  298 oz. per ton ; 
 ^=  4 oz. per unit lead.
Rover.
The Rover is now included in the southern part of the 
Gillian and Bridge claim.
Norris’s is the only shaft; and the production was but 1 or 
2 tons.
Southern Cross.
The Southern Cross is a small claim on Bamford Hill, 
between the Morning Star Extended and Evening Star. The 
rich surface ground o f the Extended ran across the northern 
part of the claim, but there is no record of the amount of mineral 
won.
In the northern corner o f the claim there are deep open- 
cuts in quartz-rock, and a shaft has been sunk on a flat angle 
southwards till it met the big E.-W . felsite dyke o f the Extended.
Just below the surfaced ground is the Robert and Bloomfield 
shaft, which reaches a depth o f 70 ft. on the underlie, and has 
yielded about 7 tons of wolfram. Mr. Price, who last worked in it, 
informs me that there is a large body of poor quartz in the 
bottom. There are other caved shafts near by.
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Sunny Corner.
The hill on which is the Sunny Corner lease— one of the 
oldest and most persistent producers— is separated from the main 
workings on Bamford Hill by an interval of barren country and 
by Bamford Creek. It is capped by porphyry, but completely 
girt by granite; and the pipes, as on Bamford Hill, have been 
found in the latter rock at a little distance from the contact 
surface. The six main pipes worked are all on the north-western 
side of the cap, which brings them within the north-east and 
south-west productive belt of the field.
The lease has turned out more molybdenite than any other 
holding on the field, the total quantity obtained since 1904 being 
15 tons, o f which two-thirds came from the main shaft. During 
the period 1904-1908, 60 tons wolfram was won, with assays 
running from 66 to 68 per cent, tungstic acid (fide Mr. Gouge).
The pipes or shoots are of milky white quartz, and are 
enclosed in the usual grey granular quartz-rock (passing out­
wards into greisen). They are mostly less than 10 ft. in diameter, 
and only very exceptionally do they swell out to 20 ft. They are 
most inconstant in trend as well as size ; but they have a general
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southerly or south-easterly dip into the hill, being controlled by a 
series of short irregular joints. The pipes fail along the contact 
to the east of the tributers’ shaft, where several shallow open 
cuts have been opened in decomposed and greisenised granite.
The main shoot, sometimes called Bemi’s, has been followed 
on the underlie (at 69° to 37°) a distance of nearly 260 ft., the 
sink being thus over 200 ft. below the brace. It is calculated that 
at about 60 ft. down the underlie the shaft passes beneath the 
porphyry that caps the hill. It may be mentioned that towards 
the last the ore was raised by means of a horse-whim, and that 
work has ceased at this shaft until steam gear can be installed. 
Below the 100-ft. level the ore carried much bismuth; and at 
the 150-ft. level the percentage of molybdenite was greater than 
that of wolfram. In all 10 tons of molybdenite came from the 
shaft besides wolfram, of which tributers are said to have 
recovered 10 tons from the old dumps alone.
The L ittle Tributers is a branch of the main shoot. It 
afforded some rich ore, and much milling ore has been left 
standing, because of the fineness of its molybdenite.
P h o t o . 17.— S u n n y  C o r n e r , w i t h  e n d  o f  R a z o r  E d g e  i n  b a c k g r o u n d .
V IE W E D  F R O M  T H E  N O R T H .
The further deepening of these underlie shafts having 
become unprofitable, it is proposed that a new vertical shaft be 
sunk. The lessees have turned down the idea of putting in an
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adit from Bamford Creek, because it could be little more than 
100 ft. below the brace of the main shaft, and the sink is already 
more than 200 ft. beneath that datum.
The Tribut er s’ shoot lies roughly parallel with the main pipe, 
and like it gives off several spurs or branches, one of which just 
beneath the surface has been traced out for a distance of 50 ft., 
and another of which is likely to extend to the main shaft. The 
shoot itself averages more than 6 ft. in diameter, and consists 
of milky-white quartz in a formation o f greyish granular quartz- 
rock. Unaltered country and even greisen proper is nowhere 
to be seen. Several fair patches of up to 1%  ton wolfram have 
been found, one of them just beneath the surface. Scheelite has 
also to be recorded from this pipe associated with chalcopyrite 
in wolfram ore. The lowest wolfram bonanza yielded also 1 
ton of molybdenite, and much of the same mineral is still showing 
in the sink along the open joint on which the shaft has been 
sunk. During my visit sinking had been suspended at 100 ft. 
on the underlie below the brace, owing to a heavy influx of water 
that is believed to come from the main shaft. The lower half 
of the Tributers’ shaft is under the porphyry cap.
Winter’s shoot averages 6 ft. in diameter, and dips south­
wards at about 55 degrees. The shaft, which is flooded below 
the 50-ft. level, is in vuggy grey granular quartz formation, with 
some molybdenite and wolfram near the surface. One patch o f 
3 or 4 tons of wolfram was got while the shaft was being sunk, 
and a ton more has been recovered since from the dumps.
Agnew’s shaft was down in June, 1912, about 40 ft. in 
granular grey quartz-rock. A  strong east-west joint marked by 
drusy vugs was being followed with every promise of a pipe o f 
quartz being discovered. A  little scheelite has been found, and 
also some carbonate and oxide o f bismuth. Molybdenite is show­
ing freely, and in the vugs has suffered oxidation to the peculiar 
pearly powellite, elsewhere described.
The Top shoot had in June, 1912, been worked to a depth 
of 60 ft. The wolfram being got here was in the form of dense 
black crystalline laths, sometimes brownish on cleavage surfaces.
Trafalgar.
The Trafalgar claim, on Bocky Creek, at the northern end 
of the field, has been extensively worked by open cut along a 
narrow run of ore. The claim has recently been called to public- 
notice because of the successful treatment of the old molybdenite 
tails with the aid of oil.
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A shaft known as the Frenchm an ’s L ig  was sunk some years 
ago to a depth of 100 ft. for a yield of 2 tons of molybdenite, 
and just lately part of the tails have been retreated (with the 
addition of oil) for a further yield of a ton. The shaft is said 
to be vertical for 40 ft., and to then underlie 1 in 2 eastwards 
or towards the contact. The material of the dumps is greisen 
and close grained biotite granite, with well disseminated molyb­
denite to the extent of, say, i/2 Per cent. ; and with the present 
high price ruling, the occurrence should thus be looked into as 
a milling proposition. Small masses of galena are scattered 
sparingly through the greisen, in association with the molybde­
nite, and bismuthinite was also noticed.
Photo. 18.— T rafalgar, as seen from the East.
G RAN ITE K N O B S  I N  M ID D L E  D IS T A N C E  ; P O R P H Y R Y  O F  F E A T H E R B E D  R A N G E
O N  H O R IZO N .
Of late months some new prospecting had been done with 
most encouraging results in the greisen formation up the hill 
from the Frenchman’s shaft, in the neighbourhood of which it is 
rumoured that 10 tons of shoad wolfram was got by the original 
prospectors. One shaft has been sunk in decomposed greisen, 
which, where silicified along indefinite floors, carries wolfram 
and yellow oxide of bismuth. The wolfram concentrate obtained 
here assays up to 15 per cent, bismuth. Developmental work 
is not far enough advanced for a definite opinion to be formed
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as to whether this greisen in bulk and value is suitable for 
battery treatment ; but prospecting with that end in view is to 
be commended.
Violet (Grimshaw’s).
The Violet is an abandoned claim adjoining and to the 
north o f the White Elephant. Its output was small, but included 
a ton of molybdenite.
There are several shallow cuts and one shaft, the last sunk 
vertically for 30 ft., and then on an underlie for 20 ft. The shaft 
is said to have been almost wholly in quartz, but to have pro­
duced very little mineral. The footwall formation was a 
•chloritic matrix, usually regarded as a good indication on the 
Northern United.
Violet (Lett’s).
The long abandoned Violet claim adjoins the Evening Star 
on the south. It is understood that two pipes were sunk on till 
the felsite dyke o f the Extended was met. *The yield,was small.
White Elephant.
The White Elephant is at the northern end of and partly 
included in the Northern United, which lease now includes the 
main shaft. Rumour has it that 8 tons o f wTolfram was won with 
long-handled shovel from one of the many shallow holes, and 
that the shoot was never sunk on. In addition, Mr. Quill has 
records of 9 tons of wolfram and 1 ton o f molybdenite having 
been got.
The main shaft, now included within the Northern United 
lease, is said to be 50 ft. deep, but it is nearly full of water. 
The dump is chiefly white quartz and greisenised country, the 
latter showing molybdenite.
Young’s.
Y oung’s workings form a cross belt about 2 chains wide on 
the high hill to the west of the Sunny Corner and somewhat 
out o f the productive zone. They are shallow, and no large 
yield is probable. The crystalline and granular quartz occurs 
in ill-defined nests, strung out parallel to the porphyry contact 
and resting on decomposed greisenised granite. Casts of molyb­
denite crystals and flakes are strongly in evidence in the quartz 
on the dumps.
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TREATMENT.
The metal values of the Bamford ore do not permit of its 
being transported any distance to a battery, and there is only 
one instance of even rich pickings having been shipped for con­
centration. In this case 7^2 tons were sent 11 miles by rail 
to the Koorboora battery, and yielded 16 per cent, of wolfram.
In every-day practice wolfram and bismuth ore, as it is 
raised from the mine, is cast on to a Bamford shaker. This 
machine, of which several designs are in use, is essentially a
F i g . 8 .— H a n d  O r e -J i g g e r  u s e d  a t  M o u n t  P e r r y . P r o t o t y p e  o f  
B a m f o r d  J i g .
percussion screen, with 3 ft. x 6 ft. tray either suspended by 
straps or sliding on ruiîners, the requisite motion being imparted 
by a hand lever working against a fixed block. The screen is
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made o f copper wire, and has a %-in. mesh. The latest design, 
affording two products, is said to have a capacity of 12 tons of 
run of mine ore per hour; but even this, the best, is laborious 
to operate.
The fines from the shaker go direct to a wet jig, which is 
also worked by hand power. The jig  consists of a water tank 
(3 ft. X 2 ft. X 1 ft.), wherein is suspended a fine screen attached 
to the upper o f a pair of connected levers, through which it may 
be given a pulsating vertical motion in the water, for the purpose 
of effecting a separation of the wolfram gangue.
The coarse material is hand sieved, and any fragments show­
ing metallic mineral are put aside to be spalled, the remainder 
going over the dump. That crushing by dolly is never resorted to 
may be explained by the coarseness of the wolfram and the ease 
with which it may be spalled out of the quartz ; but the local 
objection to the attendant preliminary roast, with its expense of 
bringing fuel to most of the mines and the loss of bismuth by 
volatilisation, is a controlling factor.
The cleaning of alluvial wolfram and bismuth concentrates 
is usually effected by means of the banjo, a tom or trough 
intended for use when water is scarce. It is 6 ft. 6 in. long by 
2 ft. at the upper end and 1 ft. at the lower. For use it is 
placed on a slope of 1 in 20, with the narrow end in a pool of 
water, the sieved material to be concentrated being piled in the 
upper end. Water is scooped from the pool on to the ore, and 
in running off washes down the lighter particles of gangue. 
The ore can be raised to 90 per cent, mineral by this means.
A  streaming-box has to be used for the final clean-up. The 
latter is 5 ft. long, 7 in. wide at the top and 6 in. at the bottom 
end, and it is given a slope of 1 in. in the 5 ft. Water is 
derived from a small reservoir at the head.
Most of the molybdenite shipped from Bamford has been 
hand-picked, and the choice of ore has been restricted to that 
containing coarse nests of the mineral ; but on one claim kerosene 
is added to the crushed ore before panning off in water, and a 
reasonably clean separation of the molybdenite fines is thereby 
secured.
12th October, 1914.
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